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ABSTFACT 

This teachino guide and student workbook for a 
157-hour course In textile and sewir.of instruction is one of a njiber 
of military-developed curriculum packages selected for adaptation to 
vocational instruction and curriculum development in a civilian 
setting. The tvelve lessons include textile terminology, hand ani 
machine-sevn seams, and operation and maiatenance of sewing machines. 
Parachutes and flight clothing are used as examples for study in the 
instructional materials. The plan of instruction, which suggests 
number of hours Df class time devoted to each objective, is diviied 
into three blocks with separate *itl»s. Blcjk I, Sewing Principles 
and Lightweight Sewing Macfti^es^/'consists of seven lessons: Textile 
Terminology (2 hours! , Hand sV*m Seems (6 hours) , Hardware 
Installation (2 hours), Operation/Maintenance of Class 31 Sewing 
Machine (22 hours). Machine Sewn Seams (19 hours), 
Identification/ronstruction/Mair.tenance of Person nel/Organizatlo a al 
Clothing (23 hours) , and Technical Order Diagram and Blueprint 
Interpretation (1 hours). Block 2, Textile Fabrication and Medial 
Height Sewing Machines, contains three lessons: Operation and 
Maintanat.ce of Class 111 Sewino Machines (27 hours). Pattern Design 
and Layout (5 hours). Block 3, Parachute Systems Bepair and Special 
Sewing Machines, consists of two lessons: Personnel Parachute Repair 
Osing Class 31 Sewing Machine (16 hours) and Operation and 
tiaintenance of Class 7 Sewina Machine (6 hour s) Instructor materials 
. include criterion objectives and list of support materials needed. 
The student study guides/workbooks parallel this plan of instruction 
and contain objectives, information (text) and exercises. (Films 
referenced are not provided.) (HPK) 
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THE NATIONAL CENTER 
FOR RESEARCH IN VOCATIONAL EDUCATION 



THE OHIO STATE UNIVERS«TV 



This nllitaxy tcrhnlcal training cours* h«« h—n selftcted and iMtapttd by 
Th« C«nt«r for Vocational Education for "Trial Iaplca«:itatlon of a Modal Syaten 
to Provide Military Curriculuo Matariala for U»e in Vocational and Tachnical 
Education/' a project sponaored by tha Buraau of Occupational and Adult Education* 
U.S. bapartaant of Health, Education, and Welfare. 



MILITARY CURRICULUM mVEBIMB 



The military-develcjped curriculum materials in this ctjrse 
package were selected by the National Center for Research in 
Vocational Education Military Curriculian Project for dissem- 
ination to the six regional Curriculum Coordination Centers and 
other instructional materials agencies. Hie purpose of 
disseminating tliese courses was to make curricjlum materials 
developed by the military more accessible to vocational 
educators in the civilian setting. 

The oourse materials ware acquired, evaluated by project 
staff and practitioners in the field, and pr^>ared for 
dissemination. Materials which were specific to the lalitary 
were deleted, copyrighted materials were either emitted or appro- 
val for their use was obtained. These cours? packages contain 
curriculum resource materials which can be adapted to support 
vocational instruction and curriculum develOFnent. 



The National Center 
Mission Statement 



The National Center for Research In 
Vocational Education's mission is to increase 
the ability of diverse agencies, institutions, 
and organizations to solve educational prob- 
lems relating to individual career planning, 
preparation, and progression. The National 
Center fulfills its mission by: 

• Generating knowledge through research 

• Developing educational programs and 
products 

• Evaluating individual program needs 
and outcomes 



• Installing educational programs and 
products 

• Operating information systems and 
services 



• Conducting leadership development and 
training programs 

FOR FURTHER INFORMATION ABOUT 

Military Curriculum Materials 
WRITE OR CALL 

Program Information Office 

The National Center for Research in Vocational 

Education 
The Ohio State University 
1960 Kenny Road, Columbus, Ohio 43210 
Telephoiw: 614/486-366S or Toil Free 800/ 
O ^ 848^18 within the continental U.S. 
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Tlio r'?*ic tr^l Cpiitor for Hcs'jarch 
\n Vcc-^tiopnl ErfMcntion 



Curriculum Materials 
Dissemination Is 



What Materials 
Are Available? 



.J 



an activity to increase the dccessibility of 
military developed curriculum materials to 
vocational and technical educators. 

This project, funded by the U.S. Office of 
Education, includes the identification and 
acquisition of curriculum materials in print 
form from the Coast Guard. Air Force, 
Army, Marine Corps and Navy, 

Access to military curriculum materials is 
provided through a "Joint Memorandum of 
Understanding'' between the U.S. Office of 
Education and the Department of Defense. 

The acquired materials are reviewed by staff 
and subject matter specialists, and courses 
deemed applicable to vocational and tech- 
nical education are selected for dissemination. 

The National Center for Research in 
Vocational Education is the U.S. Office of 
Education's designated representative to 
acquire the materials and conduct the project 
activities. 

Project Staff: 

Wesley E* Budke, Ph.D*, Director 
^ National Center Clearinghouse 

Shirley A. Chase, Ph.D. 
Project Director 



One hundred twenty courses on microfiche 
(thirteen in paper form) and descriptions of 
each have been provided to the vocational 
Curriculum Coordination Centers and other 
instructional materials agencies for dissemi 
nation. 

Course materials include programmed 
instruction, curriculum outlines, instructor 
guides, student workbooks and technical 
manuals. 

The 120 courses represent the following 
sixteen vocational subject areas: 



Agriculture 
Aviation 
Building & 

Construction 

Trades 
Clerical 

Occupations 
Communications 
Drafting 
Electronics 
Engine Mechanics 



Food Service 
Health 

Heating & Air 
Conditioning 
Machine Shop 
Management & 

Supervision 
Meteorology & 
Navigation 
Photography 
Public Service 



The number of courses and thp subject areas 
represented will expand as additional mate- 
rials with application to vocational and 
technital education are identified and selected 
for dissemination* 
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How Can These 
Materials Be Obtained? 



Contact the Curriculum Coordination Center 
in youi region for information on obtaining 
materials (e.g., availability and cost). They 
will respond to your request directly or refer 
you to an instructional materials agency 
closer to you. 
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CoufW Ovtcripfiofi 

This cpur«e contains 157 hours of textile and sewing Instruction. The lessons 
Include textile terminology^ hand- and machlne-sevm seams* and operat lon/maln* 
tenancy of Class 31* 111, and 7 Sewing Machines* Parachutes and flight clothing 
are used as examples for studying instructional materials. 

Block VII — Sewln& Principles an d Lightweight Se vinR Machines consists of 
7 lessons covering 78 hours of instruction. Thv lesson topics nnd 
respective hours follow: 

Textile Terminology (2 hours) 

Hand Sewn Seams (6 hours) 

Hardware Installation (2 hours) 

Operation/Maintenance of Class 31 Sewing Machine (22 hours) 
Machine Sewn Seams (19 hours) 
Identification/Construction/Maintenance of 

Personnel /Organlzat ional Clothing (2 3 hours) 
Technical Order Diagram and Blueprint Interpretation (A hours) 

Block VIII — Textile Fabrication and Medium Weight Sewing Machine s contains 
3 lessons covering 57 hours of Instruction. 

Operation/Maintenance of Class ill Sewing Machines (27 hours) 
Pattern Design and Layout (5 hours) 

Fabrication/Maintenance of Upholstery and Soundproofing (25 hours) 

Block IX — P arachute Systems Repair and Spe cial Sewi ng Machine consists* of 
2 lessons covering 22 hours of instruction. Three lessons were deleted 
due to military specific nwtorials. 

Personnel Parachute Repair Using Class 31 Sewing Machine (16 hours) 
Operation/Maintenance of Class 7 Sewing Machine (6 hours) 

These blocks contain both teacher and student materials. Printed instructor 
materials include a plan of instruction detailing units of instruction^ criterion 
objectives, duration of lessons, and support materials needed. A set of 11 
student study guides/workbooks are included which parallel the plan of Instruction, 

Three military films concerning sewing machine use /maintenance are referenced, 
but arc lot provided* Some documents can bi* used indlvidiuilly as sub-units, 
remedial, or individualized study, and the i^ntlre course can be used in a group 
Instructional setting or adapted for Individual use. 
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CHANUTE TECHNICAL TEAINIHG CENTER 
Chanut* Air Forct B«ae» Illlnoli 



Note, ' P^es I- oRiai/uAL. t>lam op instruction havc 
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VII 



I .il>rlc.it !tni .n ul I'.irarluito l^pcnlnlJst 

I TIME 



Scv/lng I'rjnclplcn .•> ■ "! Mclitwol^hl Sewing NnchlncM 
COURSE CON TEH r 



1. Textile Terminology 

a. Without reference, identify terms, character ivSt ics, 
storage proceduros, and uses of textiles, with 30Z accurncy. 
STS: IJa Meas : W 
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^LAN or IMITNUCTIOH NUM«f« 

C3ABR42733 000 



ATr 'own 



V* COUKSt CONTtMT 

SUPPORT MATERIALS AND GUIDANCE 

Student Instructional Material a 
3ABRi42733-SW-701, Textile Tenninology 

Audio Vimial Aids 

Charts, TaxtiU Materials (Kit 701) 
Training Rquipncrit 

Training Aid loHB, Material Identification (10) 



Training Metho<ir> 
Biscussion (Z hrs) 



M'xl tiple In:itri^tor Roqulrfcrnents 
iTono 

Tn:>truclional GoiJance 

Show s Indents trainihg aid on material identification. Emphasize the need 
for proper storage conditions of materials. 

NOTK: l-inpbiGiiu! the protection anti care of the training lioerature which 
i3 to be reissued. 
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.nbrlcatlon and P.iracliute Specialist 



■LOCH T I T Lt 

Sewing Principles .1 I.tghtvci[;ht Si wlnp. MacluncB 



COURSE CONTENir 



2. Hand Sewn Seams 

*a. Given textile materials nm! tools, fabricate hnnd sown seama 
as outlined in student study material, while observing all safety 
precautions. STS: 3a, 9, lA. 20 Meas: W, PC 
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SUPPORT HATEiaiUir AND OUIDANC& 



Student Instruc tional Materials 
lil5Rl42733-5W-702, Hand Sewn Seams 



Audio Vlaual Aids 
None 



Traiajng Kguipment 
tlocdlo, Harness (1) 
Cord, Cotton (1) 
ToxtilG Materials (1) 
llandtooln (1) 

Training Aid, 261i7, Seams, Hand and Machine Sewn (1 ) 



I 



Train iriR Methocis 
Discussion ( --5" hrs) 
Demon:; trati on ( / l)rs) 
Porformance ( 4 .iT hrs) 
CTT AssignmentG (2 hrs) 



Multiple Instructor nequlrerrcnts 
Mono 



In:>tructional Guidance 

Doner ibe the uso,s of the four basic hand sewn seams on various types of 
parachutes. StresaKthe importance of conserving cord and textile materials. 
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Sewing Principles ^tntj Liiilicwtti«iic !i«wli«B KavhineB 


I COURSE CONTENT 


a TIME 


3* Hardware Installation 

*a. Given parachute hardware am' tools, install the hardware 
as outlined in student study material, while observing all safety 
precautions. STS: 3a, 9, 10 Meas: W, PC 
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COURtf COMTCHT 



1 



SUPPORT NATBRIALS AND OUIOANCE 



Student lastructlonal Materials 
MBRU2733-a#-703> Hardware Installa tion 



Auctio Vi:iual Aids 

Charts^ Hand and Special Tools (Kit 107) 



Training Kguipnont 

Hand and Special Tools (1) 

Pronsos (6) 

Work Rpnchon (lO) 

Farriohutc Hardware (1) 

Training Aid, Intcrlockinf; Fastener (10) 

Training Aid, 26h9, Hai^dware (10) 



Dir.cunnion ( hrs ) 
I>'monr>tratlon ( hrs) 
Performance ( / hrs) 



Multiple Inntructor Ret^uirements 
I^one 

Iiir-truotionil Guidanco 

Dinouns and stress GhCnly rnquiremcntG for each tool used for parachute worki 
I>i;^pu.ir: with student n the importance of timely removal and replacement of 
par-achute hardware in order to prevent further damage to the parachute 
assembly. 
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VH Scwlnc rrlnclplcM .nitl Lltjhtwc' I{;hf: IW-wlnp, Mtichlnen 


I COURte COHTEHT 


i TIMI 


A. Operation/Maintenance of Class 31 Sewing Machine 

a. Without reference, Identify nomenclature and fnn( lions of 
the class 31 sewing machine, - with 80% accuracy. STS: 13a Meas: W 

1 

Given a class 31 sewing machine, tooli;, and materials, 
operate the sewing machine I AW technical publications, while 
observing all safety precautions* STS: 3a, 9, lib, 13h 

Given a class 31 sewing machine and tools, 'perform 
maintenance on the sewing machine TAW technical publications, 
while observing all safety precautions. STS: 3a, 9, llb^ 13c 
Meas: W, PC 


22 
(16/6) 


SUPtRVISOII APPROVAL OP LESSON PLAN (PART M) 


SIMATURI AMD OATI 


SIGNATURE AND OATI 








* 

_ Ui 






PLM f / IMtTHUCtlOM NUMtCN oATIt 

C3ABR42733 000 


PAOC NO. 

1 -5? 



ERIC ATC ^^"J, III pw^% •oinoi* It o«Mi.tTi 



COUMI COHTIMT 



1 



SUPPORT HATERIALS AND OUICANCE 



Stinlent Inntrucilon.il Matcrialo 

3ABRU2733-3W-701I, Opera tlon/mititenance of CUss 31 Sewing Me chine 



Audio Visual Aids 

Charts, Class 31 Sowing Machine (Kit 70)i) 
Film: TVO 58-^4 » Maintenance of Class 31 Sewing Machine 

Tr.ilninc F.quipmont 

Tables Cutting (lO) 

Machine, Sewing, Calss 31 (1) 

Hand tools (1) 

Textile Materials (1) 



Trainiri): Method:; 
Di:icu:^:Uon ( J hrs) 
Dntnon:'tration ( A hrs) 
l*>i-fomir>'o ( M hrn) 
CTT Assignments (6 hrs) 



Inr.trutjtional Guidance 

Dificuss nomenclature and operation of the Class 31 sewing machine by placing 
emphasis on fureitional features of major components. Emphasis should also be 
placed on safety precautions used when operating sewing machines, such as 
balance wheel, needle, and electrical portions of the machines. Give the 
students a thorough demonstration on machine operating procedures. 
Discuss with the students the purpose of completing only those repairs 
within one's capability. Emphasize how preventive maintenance of a sawing 
machine ensures proper functioning and aids in correct repair. 



MuIUpie Instruirtor Iteguirfjments 
Safety, ' Equipment, "Supervision '" 



(2) 
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^'^^ Scwlnn I't lnripl.-.- l.l,'.|,twcl,..l,( :;rwlnr MacliltlPH 


I COURSE COHT^NT^ 


i TIMC 


5. Machine JJown Scams 

*a. Given n class 31 spwint» n.irlilno ,itid textile nui U r 1 .iI.t , 
fabricate inaclilne sewn semns a.q ontllncd In student sUudy notorial, 
Willie observing all safety precautions. 
STS: 3a, 9, lib, i3b, 20 Meas: W, PC 
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COUfttt CONTINT // 



SUPPORT MATERIALS AND GUIDANCE 



Student InGtructlonal Materlala 
3AfiRli273}-SU-7^^, Machine Sewn Seams 



Amllo VI sail Aids 

Charis, 'iachine &eiim No. 1 and No, 2 (Kit 705) 

Traininc Httiiiimcn t 

M.ichlno, ocwlng, CUna 31 (1) 

Tnblo, Cutting (10) 

Toxtilo Hitorlals (1) 

IMrvltoola (1) 

Training Aid, 26U7 (ID) 



Training Mothoi:; 
Dincuunion ( hrr>) 
Domonfitration ( 3 hrs) 
H^rfonnance ( lo hra) 
CTT A33ignemtent3(l4 hrs) 



Mu 1 tiple I nntructor Requirements 

Safety, Bquipnent, Supervision (2) 



Ini'tructional Guidance ^ 

Stror..". the importancft of following jafety precautions during construction 
of matihlms c^wn neamn. Place emphanir. on the importance of good seam 
formation to proparo for later work on parachuter. and clothing. 
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lahrlcatlon ami Parachute rpcclalist 


VI t ScwluR Principles .nul Llehtwolpja St-wlufi Machines 


I COURSE CONTtNl 




6* Ulrnt If Icat i on/ConHt ructlon/flalntenancc of PorsoniK*!/ 
Organizational Clothing, 

a. Without rcferonro, Identify facts anil prlnrtplrs time mi ing 
types of protective clothlnf;, vlth 807: accuracy. STS: 2')a fleas? W 

*b. Given personnel/organisational clothing, appllcahlc TO, 
class 31 sewing machine* and tools, repair/service the clothing 
lAU technical publications, wlille ohservlnr, .ill safety precautions. 
STS: 3a, 9, llb» 13b, 25b, 25c Meas: W, PC 

*c * Given personnel /organizat lonal clothing, applicable TO, 
clns.s 31 sowing machine, and tools, assemble/d 1 sassemhl e wrist 
seals on clothing lAW tcclinlcal publications, while ohscrvinR all 
safety precautions. STS: 3a, 9, lib, 13b, 25d Meas: W, PC 
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^WAN or llif TflUCTtOM NUMtCP ^^^^ 

C3ABR42733 000 


fAOl NO. 



coum eoNTiNi 




SUPPORT MATERIALS AND 0U1DA)«CB 



Stuil(?nt Instrm.tloa'il Materials 

iADWi? 7 J 3 -SW -706 , ide nt i f ic a t ion/C ona t ruc tioivlteint enanco of Personnel/ 

Orniinlzatlonal Clothing 
TO li»P3-l-112, Maintenance Instructions, Nomex Flight Gear, Type CWU-X7/P, 

Glovoo, Type OS-RRP-1 
TO 00.25-120, Goneral Itepair of Clothing 



Audio Vi.^ual AiJs 



Charts, Inspection and Repair of Aircrew Flying Clothing (Kit 706) 



Tra initie Equiprnont 

rtachiwT r^ovdng, Class 31 (1) 

Alrcrow Flying Clothinfr (1) 

Training Aid 2638, Hclmot, 15-9 Asnembly (10) 

Traininc Ai(l 26liO, Arctic Mitt Assembly (10) 

Tool Kit, Fabric and Rubber Products Specialist (1) 



TratriirM: Methods 
ljl;jcu.'!r;lon ( 5r~iu-s) 
Domonntration ( ? hrs) 
Porfo/tnancc ( 10 hrn) 
CTT Aasignwents (6 hrs) 



Multiple Instructor Honui rt^mtints 

Safety, Equipment, supervision (2) 

Instruct tonal Quidarico 

f)uriT\t» inspection and "repair procc«Juren on flight, clothin/;, take special Care 
to In^iuro that safnty procedures are correctly followed when utilizing 
ham! tools and sewinn machine s. Havo students replace interlocking fastener 
on fliRht suit, ropLicc wrJAtlet oVi flight Jacket, and repair 1/2 inch 
tear on flight suit. Stress the iikportance of following TO instructions. 
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PLAHOF IMtTRUCTIOHH.ESSOH PLAN PAW T \ 

I f. '. UWl ' I T U 



Vll 



iL6« TITLf 



!at>ifl atlon .uul Pir.uluitc Specialist 



CO U use CONTiHt ' 



7. Terlmlc.il Order DiaRrain and Hlacprlnt Intt " prctntlon 

a. '..'itlnHit rt'ferrnct', identify (acts and prlnripli>; conriTnlng 
technical ordi r diaf.ram and blueprint Intcrprt :atlc>n» with 807, 
accurary. SIS: 21a, 21d ^ Meas: W 



i TIME 



4 

(2/2) 



SUPtWV>»W APPWOVAL or LE . SON PL AH (P AWQ) 



SICNATURC AHO OATI 



i'GNATURE AMa PAT| 



ClAaR42733 000 



"nTFoATf 



n AOt NO 

C5 



PUAN (NF INSTtUCTIOH/LltlON HAN PART 1 (CmIIiiii«IIm MiMt) 


COUIlit COHTENT 




IS 


SUPPORT MATEIiliOiS AND OUIPANCE 




Student Instructional Materials 
m\h^1^^-&^-\^. Miem ^Mlgn and Uyout 






Audio Virtual Aids 
None 






Trairuiiq KquIpntMit 
None 






iJi r.cur^ .u on ( * hrn ) 
* CTT Auaignments (2 hrs) 






Multiple Instructor Roqairoment:: 
Non(? 






In:>tiuctional GuLtiancc 






tt, HelAtt'u Traininc (identified in coui^ue chart) 


n 
u 


9. Moa^uroinont and Critique 




o 
c 


a. MoasureTOnt Test 






b» Tost Critique 






PLAm or INftTAUCTION NO, 

C3ABRli?7n 000 


OATC 





rOHM f A ne^U ACri Atr rOflM« ISTA. MAH 7%. ANO t70A Ana TI. «HICH WIL I fit 



Ho 



FLAM OF IWHRUCTtON >.E>SOHTL AN FART I 



labrlcntJon nnd rnrnchute Spcc{a])i8t 



•LOCK NUMtA 

VI 11 



■L6C»< fl T H • — 

Tc'xtllc I';i1>r u \wk\ Mrcllum Wolfju fJowlnf* M.iclilncn 
COURSE C0MT6MT • 



U Opcrat ion/M*iintenance of 



riass 111 Scwlnp, Mnchlnt^ 



i\. Without rcforcMiro, Uloiitify iu>nirn<' I nttirc and func I I(mv^ of 
tlio class 111 sewing machine, with 30Z accuracy. 
STS: 13a Moas: W 

CivtMi n class til sowinj^ niaclHno, tools, and m^<ri,;1r>, 
operate the sewing, machine lAW technical publicat lonR , while 
ohM»rvIng all safety preratit Ions • 
STS: 3a, 9, lib, 13b Mcas W, PC 

('Lven a class 111 sewlnj; machine an^^tools, jirrf onn 
maintenance on the sewing machine lAW technical pul)l l,cat Ions , 
while observin);*, all safety precautions. 
STS: )a, 9, lib, 13c Meas: W, PC 



\ 



^nf viou* COITION It oisoLcre 



t- TIME 



71 
(21/6) 



4UPE R VISOR APPROVAL OF LESSDM PL AM (PART II) \ 


StCNATURC AND DATE 


SIGNATURE AND OATf V 
















^LAN or IHtTNUCTION NUMlfP oATf! 

C3ABR/42733.00O 


pAoe NO. 

&"7 , 



COURSt CONTENT 



n. 



SUPPC3RT MATERI/a.S AND QUIDAMCE 



Stu«h;nt Tnntruclionil ?tatnrialr> 

3AmiU2733-SW-(}01, Operation/Maintenance of the Class 111 Sewing Hachine 



Autiio Vir.ual Ai'Is 

Charts, Class 11]W Sowinc Machine (Kit OOl) 

Film: TVL 58-3, Maintenance of CLasa 111 Sewing Machine 



Tf-iining EquitTV'nl 

M.ichlnG, Sewing, Claaa lllW (1) 

Tabln. Cutting (10) 

flitvltoolr, (1) 

Textile Materials (1) 



I)incur::ion (J a' hr") 
DrTnonr.tntion ( j.5 hrs) 
porfominro ( /s- hrn) 
CTT Assignments (6 hrs) 



Multiple JnGtfuctor Roguirtmcnt: 
Sifet>, Equipment, Supervision 



(2) 



TfKstructional Guldanco 

surv to r»trc.'^5 riaft^ty precautionr? urod when operating sewing machines. 
Watch the balance wheel, nrodlc, and electrical portions of the machine* 
CfivB the Gtudenta a thorout^h demonntration on machine operating procediirer. 
ni.'">rusr» with cjtudents the purpor.e of completing only those repairs within 
ono^^> capability. Emphasize how preventive maintenance of a Bewing machine 
onsurea proper fimctioning and aids in correct repair. 

NOTK: F^mphanizo the protection and care of the training literature which 
is to be reissued. 




i^LAM or mSTRUCTtON NO. 

C:UnnJ|2733 CX)0 



OATC 



FAGC HO 



ATC 



Fo hm 



133A 



REPLACES ATC rORMf 117*. MAR 7J, AND 770A. AUQ 71. WHICH WILL %% 
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PLAN OF WSTRUCTtOH LESSQM PLAH PAWT \ 

rr'.uwt TiTLi 



•LOCK NUMSi^ 

VIII 



m.ba t i T iE 



.tbrlcat luM .itul I'.ir.ic.luitc SpcclnliBt 



Text lie Fab r t c a 1 1 .iiuli Mctltum VA'i),l\i Scvlnt; Machtnoa 



COURSE CONTENT 



2. Fat tern T>«4iJ4;jr'and I.ayout 



n. Given appl icabl ^^.^ools and m.iLtTl.il , lay out a imttcrn and 

fabrloatt' a template. KlnLstTt-d template must be constrwcti'd 
aci'ordtnp, to local standards. 
SIS: 3a, 9, l/c, 18c, 21a, 2ld Mcas: W, TO 



\ 



TIME 



5 

(3/2) 



SUPEftViaDW API'WOVAL OF LESSON PLAN (PART M) 



SWHAtUHI AMD DATE 



SICNATURC AND OATI 



•►UA«< Of INlTHOCTlOM MUMBf« 

C3ABR42733 OOP 



^lltVIOUl lOmON If OttlOLCTt 



IT 



« 4 



COURSI COI TCMT 



SUPPORT MATESaALS AND GUIDANCE 

Stufiont Irritmrt tonal Materials 
3A»HliZ733'a/-tJ02, Pattern Design and Uyout 



Audio Visual Aids 
None 



Training Bgulpment 

Hochino, Stencil (1) 
Stencil Papor (l) 

Trniaing MothodG 
I)i-:iCun:iion (•S hrs ) 
Domonatraticn (.5^ hr::) 
l^orfonnance (2 hrr;) 
CTT Assignments (2 hrs) 



/ 



Multiple Instructor Requirements 
None 



Instructional Guidance 



fiAoes 7/-7Z OP cRiai/^Ai^ Plan or ^N^rMoncAl H^yt^ 



Pi^AH or INSTMUCTiOM NO. 

C3ABRi427J3 000 



DATC 



ATC 



rONM 



133A 



REPLACES ATC fOMMS 317A. MAI* 73. AND 770A. AUO 7a. WHICH WILL Wt 



TO 1IM44 



FRir 



on 
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PLAN Of IHSTRUCIU M LfeSiUN PLAN PART I 



"iTooTJiuSiPr 

vrii 



ahrlcat Ion nntl P.nrnchutc Spoclallst 



'^'''''^^''cbJmX 'i ^^'"H"'" WrirJ.t S..wtn,; M...l..„», 
— ^ |Z 1 



A. Fabrication/Maintenance of Uplmlstory and Soundproof I n,- 

a. Without referoncc. Identify f .-.rt . nnd prl„clp!rs ronrornlnr 

^•rSf%A '^"d aircraft soundproofing with SO^^ accuracy. 

MS: 24a , 24b Mea.s: W 

*b. Civon a class lU sewing machine, tools, tipholstcry material 
and specifications for an upholstery project, fabric.u*. the Iten of ' 
upholstery lAW the project specifications, while observing all safety 
precautions. STS: 3a, 9, lib, 13b, 24c Mcas: W. rc ^ 

*c. Given a class 111 sewing machine, tool^;, soun.lproof in,- 
material, and specifications for a soundproof Imr prole, l, f.ihrlcatc 
an aircraft soundproofing, panel lAW tlie project spec 1 f icat Ions 
while observing all safety precautions. * 
STS: 3a, 9, Ub, 13b, 24c Meas: W, PC 

*d. Civcn items of d.miaKed upholstery and fioundproo f Inp, , class 
111 sewlnR machine, tools, and rep.ifr specifications, Inspect and 
repair each item lAW repair specifications, while ohservlnR all 
satetv precautions. 

STS: 3a, 9, lib, 13h, 24d, 24e Meas: W, PC 



SUFgKVlSOU APPWOVAL OF L ISSON PLAN (PART II) 



SICNATURI AND OATI 



|FUAW or INSTWUCTION NUMSCn 

O L C3ABR42733 000 



StGMATUte AND OATI 



TIMI 



25 
(19/6) 



fAOi^ NO. 

7? 



ERJC 4Tr '»■« tn 



^1 



PLAN OF iN&TIIUCTIOIIA.iSSON PLAN PART I (CftmliivMlM SliMt) 



COURSE COHTf MT o2J 



SUPPORT MATERIALS AMD OUIDANCE 



Stndqnt Instruclional Mater ial3 
3ABRiU27jj*5hr^t50Ui Fabrication/Maintenance of Upholstwy^and Soimdprooflng 




Au(Uq Vipml ALd:i 

cWrts, Upholstery and Aircraft Soundproofing (Kit 80U) 



Trainini^ Kgui pnont 

Machine, Sewing, Clasa ill (1) 

TraininR Aid 263?, Aircraft Seat Cushion (10) 

Hand and Foot press (10) 



DiGciicaion (,5"hrG) 
nomonntration (?.5 hrs) 
Pcrformanco ( l6 hrr) 
CTT Assignments (6 hrs) 

Multiple Instructor Roqiiircments 

Safety, Equipment, ^pervision (2) 



In;jtrU(: liuiial Guidance 

Appearance and comfort arc important in ^,ood upholstery. The correct materials 
mu;;t be urf^d for upholfjtory to perfom its designed function. Have the 
students make a cushion and a piece of soundproofing to be used for inspection 
and repair* Discuss appearance and comfort as factors of good upholstery # 
Explain the purpose of upholstery buttons. 

5. Related Training (identified in course chart) 2 

6. Measurement and Critique 2 
.a. Moasiiromont Test 

b. Test Critique 



p^km or iMlTnycTtON no. 



DATE 



9o 



■LOCK NuMafciT 


■nrerriTLi " 


IX 


P.irncliiit( f'vsicni 



PLAH OF IHSTRUCTKIH/LESSOM PLAM PART I 

TTE6UPII TITLT 



yghrlcatlon ami Parachute SpoclailBt 



1. Personnel Parachute Repair UsIhr Class 31 Svwiny, Machine 

*a. (Uvcn damaged personnel p.iracfmtc compononct k , .i clns8 31 
sewing mtichlne, tools, and student study nuitcrinl, r. p.iir the 
components ns outlined In student study material , while i.hservlnK 
all safety precautions. 
STS: 3a. 9, lib, 13b, 17c Mens: W, I'( 



TIM I 



16 
(12/U) 



SUPERVISOR APPROVAL OP LESSON PLAN (PANT II) 



StCNATUIIC AND PATt 


SIONATURI AND DATC 














^LAw or iHSTflUCTiOM NUMfICA OATf PACE HO, 



ERIC 



4Tr '0»*l 1^1 









COUKSC COHTEMT 






SUPPORT MMERIALS AND GUIDANCE 




Sti»lont ln:;truct.Lon.il M-iterials 

3ABRU2733-SlDr-901j Personnel fterachute Repair Using Class 31 Sewing Haohlili 


Audio Visual Aids 
None 






It 

Training Equipment 

Table, Cutting (10) 

Ifirarhuto Components, Ftersomel (1) 

Ilfinltool.T (1) 

Tfixtilo Matpriftli^M ^ 


- 




t)l:>rur:riion ( / hrs) 
nom<)nr:iraLion ( / hrs) 
Porf ornuin<*o ( fO hra) 
CTT Ansignmonts (I4 hrc) 






MuilipLe In:>Lru(*Lor kuquirements 

Safety, Equipment, SupKiViiiion (2) 






Tn::truotional GuiiJance 

Be sura to empfia:jize to students that repairs made to parachute components 
must meet or exceed the requirements of th-* original item being repaired. 
Diocuns major rcpairn that arc made to parachute components. Give the 
stuilent a cciiploto demonstration on the ropair of each parachute component th4t 
he/she is required to complete for the unit of instruction. 


NOTK: l>ni)|»a.Tlzo the protection and earn of the training litoratxire which 
is to be reissued^ 










TO AiiA/r^ny 
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PLAN OF IHSTRUCT U M UESSOM PLAN P kkX I 

eaumt t i t h ■ 



IX 



Kahr leal low and Varachutc Specialist 



I 



IL6di< TIKI 

Paiacltiitc' :;v .t ttr I', pair a nd r.pcrla! Scwlnp, Machines 
COURSE C0H1FNT 



5. Opcration/Mcilntcnanco of Class 7 Scrwlnf; Marlilno 

a. WtLhout rcforpnci-', Identify t»omrni'l aLvtrc an<t fuiu t foi\;; 
of the class 7 scwlnp. machine with 80% accuracy. STS: Ha Meas: W 

C.lvon a class 7 scwlnp, machlnr, tools ami mater 1 11 s, 
operate the sewing machine lAW technical publications, while 
observing all safety precautions. 
STS: 3a, 9. lib, 13b, 13c Meas: W, VC 



I TIME 



SUPCRVISOU APPROVAL OF LESSON PLAN (PART H) 



SICNilTUIlC AHO OATC 


IICNATUM AND DATf 














PLAN OF INSTRUCTION NUMtCA 

C3ABR42733 000 35 


OATC 


^AOC MO. 



ERIC 



COUMe COHTtNT 



SUPPORT MATERIALS AND GUIDANCE 



3ABWi2733-SW-905 Opo ra tion/Main tenanc e of Class 7 Sewing Hachine 

TO Instructions for Uslnc and Ad.iusting Slnp.er Sewing Kachlns 7*33 



Audio Visual Aid3 

Charta, Oper >tion/Mnln Penance of ^ass 7 Setiinc ^«achiJle (Kit 90$) ' 

w 

Training; Kqu tpnfuit 

Mich I no, Sowing, Claor. 7 (2) 

Table, Cutting (10) 

Ihndtool:; (1) 

Textile Materia In (1) 



Trainini'; MothotJc 
I)r2:;cu;::3lun ( / In s) 
Demonn tratlon ( ' hrs) 
Performance ( y hrs ) 



Miiitlplo InL3tructor Hoqulrements 
None 



filccunn tle:.(!r iption aiil (){>M'alion of tlu^ Cl ir.n 7 i^ewinf^ machine. Demonstrate 
ojiorating procerhiron by plicinc cmphaain on safety precautions used when 
operating the aeurinn machine, such as balance wheel, needle, and electrical 
portions of the machino . 



^LAft OF tMSrnuCTlON NO. 
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STUDY GDXItt/UMOOOK 
3Am2733-«|.701 



TMhnlcal Training 



Fabrication and Parachute Speclallat 



TEXTILE TERMINOLOGY 



23 March 1979 




CHANUTE TECHNICAL TRAINING CENTER (ATC) 
33AO Technical Training Group 
Chanuce Air Force Base, Illinois 



DESIGNED FOR ATC COURSE USE 
DO NOT USE ON THE JOB 
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TEXTILE TERMINOLOCY 



OBJECTIVES 



c^Pf,n?'^''°?5'^*''^''" '^^ Instruction. yo„ wllj be ahW to 

define textile terms and describe the u«c and storaR. of materials. 



INTRODUCTION 



ilT^ ^" describing textiles and their properties that 

should be understood by everyone In this career field KnowlnR he 
terms, of course, is not enough. The fabrication and paracJJuJe spe- 
sJored ^" understanding of how n«»terlals are used .ind 



stored. 
INFORMATION 

TEXTILE TERMS 



In the manufacture of textile fibers and materials, certain terms 
are used which are standard throughout the textile industry Lse 
terms are used in Air Force stock lists to assist in identifying and 
classifying materials, and in workbooks and student study guides t^rou«h- 
out the school. In order for the fabric and rubber producJs spec aHsf 
to understand and comply with instructions In these various pubH a ons 
lnZ^ \ --^l^^^^^r^t paragraphs in this study guide, he should have . 
knowledge of the pertinent terms. 



Bla- 



A bias is a diagonal line of a cut , a fold, or a seam across a 
material at an angle of 45 degrees to the direction 
of the illlng threads in the material. Blls construction is used to 
save material, prevent tearing between sections, and provide elastlcitv 
tW" J: ' ^r^^T""' 1°' satisfactory performance of the aJtlcU ' 

2: s:r:i:it"S[j:^t?on:*^^ '''-'^ ^ ^^^^^^ ^'^-^^^'^^ ^-^^^^ 

Cloth Weight 

wel.hJ^if^^"'^" ^^''^ ; designated cloth weight, which represents the 
weight of a square yard of the particular cloth or fabric in ounces. 

Ug"; ounce'duck" ^« -Hed 



Supersedes ST 3ABR42733-SW-701 (undated). 3^ 
OPRi 3340 TCHTG ^ 
DISTRIBUTION: X 

3340 TCHTG/TTGU-L - 410; TTVSA - 1 
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Wnrp 



ThreadH whtt h run Ungthwlse of the cloth parallel to the nclvage 
edge are the warp thread*. If there is a difference In the strenRth of 
the warp and t lJUng threads, the wnrp threads are usually stronftCNt , an 
they form the framework for the roatertal and support most of the strain 
during the weaving process. Figure 1 tllustrntos both warp and filling 
threads. 



flLLIMG 



SCLVACC 
COCC 




•■lie '1-4 It 
Figure 1. Textile Terms. 



Fl 1 Ung 



I'fillUK Ih iln.t (ti riu Wliol , well, .iit.l plrk. It lb I he 

lltii'.iilu Willi !• t <in ilonawUt' I-, t ln^ rhitll nt* It . .mhpoi flMlii | hp | 

IhU tprm In not to hp . onf .m»'J with "rilling" In the Benfle ..f aIzIiik 
whlih menn«i tfu' .i.MUlon <>f HuhstanceH which give body or decreaRe 
porosity of the mntt»r|al. W.irp and filling threads must be determined 
In pattern layout as patterns are always cut with the warp and filling 
unless otherwlN<< stated. 




f will ^ 



,91 AIM 
' WlAVl 




,^l«« I < I* 

Figure 2. Basic Weaves. 

The two basic weaves are plain and twill (see figure 2). The plain 
weave Is the simplest method of weaving and gives the smoothest surface 
of the fabric. It consists of tht! filling thread« passing over onf w/irp 
thread and under the next warp thread. The twill weave Is a m»>re «*om- 
pHcated weave In which the filling threads pass over and undi-r m«»ri. 
than one warp thread, thereby producing a surface on the fabric whidi Iw 
Henerally rtuoyui /o<i ,i. i d I • on 1 1 i,.ii»orj). 
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Selvage and Raw Kdges 



The selvage edges of material arc the odgcs of cloth, tape, or 
webbing that are woven to prevent raveling (see figure 1), When the 
material Is cut, the resulting edge at the cut Is referred to as a 
raw edge. 

Fl lament 

A fiber ot indefinite length, such as filament acetate, Vayon, or 
nvlon may be miles long* Filaments are then spun Into yarn. 

Staple 

Staple is the cutting of a group of man-made filaments Into sntne 
desired length for manipulation, either alone or In blends and mixtures 
Staple also refers to natural fibers such as cotton or wool since they 
are of short lengths. 

TYPES OF FIBFRS 

Cotton - Cotton plant (cellulose) 
Linen * Flax plant (cellulose) 
Wool - Sheep (protein) 
Silk - Silkworm (protein) 

Viscose rayon - Ccuton plant 
(^uprammonlum rayon - Cotton plant 
Acetate - 1 ree (cellulose) 
Vlcara - Corn (protein) 

SYNTHKTIC FIBKKS - Nylon - fN>lyamlde 

Orion - A( ryl ic 
Acrilan - Acrylic 
Dacron - Polyestt^r 
Flberjlass - Glass 

IDENTIFICATION AND USE OF MATERIALS 

In order to select the proper materials for a specific project. It 
Is necessary for vou to know the Identification, characteristics and 
uses of these various materials. It Is only then that you will br ible 
to accomplish vour most satisfactory work. 

Threads 

Filaments or staples are twisted together to form yarns. Two or 
more yarns twisted together form a thread or ply-yarn, as the yarn by 
Itself Is too small for practical use* The strength of a thread depends 
upon the size and number of yarns used to make up the thread. The 
thread numbers on spools Indicate the size of the yarn used and the 
number of yarns that are plied (or twisted) together to give th^ neces- 
sary strength to the thread. For example, a thread Indicates that 
the thread was made from a single yarn, size 16, and that four of these 
single yarns were twisted together to make a thread* The finer the yarn 
us#d, the higher its sise number. Silk and nylon thread sizes » however, 

40 



NATURAI, FIBKRS - 



MAN-MAPK FIBFRS - 



are Indicated by letters, such ah A» E, etc; the higher the letter, ttve 
larger the thread, -technical orders Indicate specification numbers 
where use of a specific thread is necessary. 

Thread is twisted to the left or twisted to the right, depending on 
Its use. Left-twist thread is always used in the sewing machine because 
the action of the stitch-form mechanism will ravel or break right-twist 
thread. Left-twist thread may be used for hand sewing. The terms used 
to designate left- twist threads are: ••machine/' "machine twist ''left 
twist/* and **Z twist." A cord or thread has left, or Z» twist if, when 
held in a vertical position* the twist of the yarn follows the slope of 
the central portion of the Z; and right, or X twist, if it follows the 
slope of the central portion of the letter *'S", as shown in figure 3. 



;»ACMINI iMIlAOt AND 
cotes AMD MAMD liWiNO 



NAMO IfWIMO OMIV 




Figure Thread Twist. 

Fabrics 

lu the not too distant past, we were limited to natural fibers as 
a source tor our labrlcs and associated materials, but today with the 
advent of synthetic fibers, we can enjoy their improvement in some 
respects over the natural fiber. 

(Currently the natural and synthetic fibers have their respec^tlvi- 
advantages and disadvantages. These will be pointed out in the fol- 
lowing paragraphs. 

Tapes and Webbings 

Tapes and webbings are so designated if they are not more than 12 
tnches wide. Materials over 12 inches wide are considered fabric. The 
dividing line between tapes and webbings lies in the weight. Material 
up to and including 15 ounces per square yard is called tape, and over 
15 ounces, it Is called webbing* 

COTTON, This is a unicellular material fiber, usually white, 
between 3/8 and two Inches long. Chemically it Is almost pure cel- 
lulose. Cotton fabrics, webbing* and tapes absorb water readily unless 
treated. They dry more slowly than the synthetic fabrics and are more 
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susceptible to mildew and fungus growth. TJu. .rescnre of mildew will 
seriously affect the tensile strength •! cotton and other Ubrlcs Ind 

s^ntb tlT' ''""r'" "^^^ ^f^- ' he 

cot on , ; , T ' ""^^^ ^^o....r, always bo considered since 

cotton 1« a food ,or certain cellulose eating llTirects and makes Kood 
nesting or cocoon-spinning material for rodenis and Inse. ts. 

cotton^f^Kri^^'?^^' a comparatively firm, heavy, coarse, plain wo-.v.. 
cotton fabric with weight per square yard from 6 t>o 50 ounces Duck m 
frequently called canvas. There are two general tvpes of du k based on 
construction: Regular duck, in which both the warp and filling yarns 
are PUe and unsized; and flat duck In which the warp yarns are s ngle 
sized, with two strands of yarn ov.r as one warp end Interlining ..a 
unit With one tnilng yarn which 1.. cither single or pH.d ^ 

NYLON. This is a synthetic Hber of extr^e toughness and elastlcit 
absorbs v.rv little water, dries quickly, is ml IdeS proof and is no 
affected by most ordinary oils, ,reases or cleaning fluids. Tt is moth 
proof and does not offer anything relative to food'for hungry Lects 
of sunltght ' '^''^"^^'^^ ^"^^'^s^l^'^ heat, and direct rays 
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IBKRciASS. The term "Fiberglass" is a registered trademark for a 
varle y of products made of or with glass fibers. Uses for glass fibers 
.md flL.ments have broadened rapidly since the fiberglass process was 
invented In 1931. Superfine fiber^ aie used for thermal Insulation and 

Hrll '"^^i^"'-^ aircraft. Among the advantages of 

riberglass .= re lightness, noncombus t i b i 1 i ty and rhprm.illv efficient 
1 nsii 1 .It i on . 

KVUHV.R. Rubber and ruhb..rl.ed fabrics are used in the manuf .rture 
o exposure suits .md flot.Uion eqnlpn.ent. The;., mau riais are used as 
t hev .re water ti^ht. RubheMzed n:,. t- r ia is are susrei-t i b 1 e to de' iora- 
rion .au. tn heat and .Hldew. h-an, rubber, whirh is Lhi.k and resilic-U 
is often .i-.ed as padding in upholatery .,nd aircraft crash pads, 

VIN'YI,. Manv types of vinyl ruTterials are now in use. if Is aviil-^bl 
in various thicknesses, colors and texture.s. depending on its intended 
use Sorrie are constructed of plastir only, while others f,ave cloth 
backing bonded in place on the hack. ft mav be used for seat covers 
dust covers and associated It.^s. Vinyl is vapor tight and has a smooth 
or textured surface. It can easily be cleaned with soap and water 
b.>w,:ver. detergents should not be used due to their deteriorating effect 
'^n the vinyl . 

.stora(;k o! conoN /\nd nylon 

It is necessary to know the general principles of care and storaae 
of materials. They differ considerably in their resistance to damage 
from moisture, heat, mildew, fungus, insects, and rodents. There are 
certain insects, however, that will eat almost anything; mice will build 
nests in almost any kind of stored fabric material, and there are 
hundreds of fungus growths that thrive unde- lolst tropical atmoapherK^ 
conditions. Conditions in various parts of t..e world vary widely In 
regard to humidity, heat, or cold, and the presence of insects. Such 
conditions must be taken Into consideration when storage and proper care 



of macerlalR Is undertaken. The following Ideal storage conditions s^^J^^ 
should be attained qb nearly aa poaalble: a dry room with temperature 
ot 70^ Fahrenheit » absence of direct sunlight* a storage room construction 
that affords protection against insects and mica, wooden shelves for 
storage, and air conditioning or some method of humidity control. 

Now let's consider some of the characteristics of materials which 
you should know if you are to be responsible for their conservation. 
Nylon abaorbs very little water, dries qulcklyt is mildew proof, i^nd Is 
not affected by most ordinary oils, greases » or cleaning fluids. It Is 
mothproof and, since It Is not an animal fiber like wool or silk* does 
not offer food to hungry Insects* However, If Insect larvae are Inside 
the folds of stored fabrics, they may eat their way out. Soiled or 
greasy spofis in the fabric will attract Insects. 

CHARACTERISTICS OF PARACHUTE MATERIALS (NYLON) 

Parachute Requirements 

If a parachute is to serve its purpose, it must be reliable. 
Reliability Is the most important requirement for safe parachutes, 
To be reliable, the parachutes must meet certain engineering 
requirements. 

These requirements are achieved if the materials, used in the 
manufacture of the parachutes, possess certain construction characteris- 
tics and if the parachutes are properly serviced by the parachute rigger. 
Some of these requirements are: 

1. Open ing Time ; A must requirement for personnel parachutes, 
especially in low altitude bailouts, is a qu ick opening. Packing pro^ 
cedures, egress systems and engineering design provide means for quick 
opening. Parachute riggers are responsible for insuring that the para-- 
chutes they pack not only open, but that they open as quickly as they 
were designed to. This is under any emergency condition that may arise. 

For deceleration and cargo parachutes, a slower opening time is 
desired. The faster the opening time, the greater the opening forces on 
the parachute. 

2. Opening t^Qrc ^ s : The forces exerted on the load at the 
time of deployment and inflation. 

Canopy Ora jg: The drag, pull, or braking force of the 
parachute pulling through the air at the time of dep^loyment. 

^- Stability ; The control or stabilization of the swing or 
oscillation of the parachute after opening* 

Good Characteristics 

All materials have good and bad characteristics. Since paraohutes 
are made of nylon, the characteristics discussed in this lesson will 
apply to nylon. Of the various materials tested, "Nylon 66*' possesses 
most of the good characteristics to meet the engineering requirements. 
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The following is a list of the good chararterlstics and their relation- 
ship to parachutes. 




^* Air Permeabl Jlty : A term used to designate the mea-^urcd 
volume of air that will flow through cloth at a given pro-isure. A 
material that has shrunk because of becomlnp wot has I^br air prrmfahiHtv 
since the weav^ has been drawn together. Air pormeablUrv is of lmp.iri.in..- 
to those who design, use and service parachute assemblies because it 
affects the reliability, opening time, opening force, canopy drag, and 
the stability of the parachute asaembly. 

DO NOT. FOR ANY REASON. PACK A WET PARACHUTK 

Opening Time . The greater the airflow through a 
canopy, the slower the opening time of that canopy. As a rule, .i desirable 
feature for pr>rsonnel parachutes is quick opening time. For deceleration 
and cargo parachutes, a slower opening time is desired. The faster the 
opening time, the greater the opening shock of the parachute. 

b. Opening For ce. The greater the airflow through a 
canopy, the less the opening force. The deceleration (brakioR force) of 
the assembly Is built up over a longer period of time, thus enabling the 
material of the parachute assembly to withstand and decelerate greater 
1 oads . 

C anopy Dra g. The smaller\the amount of airflow 
through the canopv. the greater the canopy drag or braking force of the 
parachute assemblv. 

^- ^t abl lity . The greater the airflow through the 
canopy, the more stable the parachute assembly. There are stability 
requirements a parachute must meet. For example, the deceleration 
parachute should not swing or oscillate more than five degrees on either 
side of a straight line directly back of the aircraft's fuselage. 

2. Strength: A term for that property of material by which 
it can resist strain or rupture Induced by external forces. It la 
expressed as tensile strength, which is measured in pounds per square 
inch, or as tenacity, which is measured in grains per denier. Selection 
of Che most suitable material for parachute design is Imperative. The 
strength of the parachute is determined to a great degree by the strength 
of the material used in its construction. Nylon is one of the strongest 
synthetics. Strength is a good characterist ic, and also nn important 
requirement for safe, reliable parachutes. 

^' Elongation : Deformation caused by a tensile force. It 
is expressed as percentage of stretch over the original length and may 
be measured at any specific load or at break. The ability to elongate 
gives strength to the material. Nylon will stretch from 18 to 40 percent, 
well above military specifications of 20 to 25 percent. 

^' Elasticity or Elastic Recovery ; The property of a filament 
of yarn to elongate (stretch) upon application of tension, and to recover 
part or all of the original length upon release of tension. A test glvf-n 
to determine the elasticity of a material is to give it a 4 percent 
stretch and then determine the percent of return to its original length. 
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A material that will return to 75 to 95 percent of Its original length^ 
In said to have a Batlafactory elaatlc characteristic^ A material that 
will return in 9^ percent of itn original length has excellent elastic 
rharacterlat lcB« Nylon will return to 100 percent of Ita original 
length; therefore^ ita elastic charactarlatlc la classified aa 
excellent. A parachute manufactured from material with good elastic 
characteristics'^ will be stronger apd have leas opening shock. Elasticity 
is a good characteristic of nylon and Is one of the necessary require** 
ments for making reliable parachutes. 

5. Weight of Nylon Materials : Nylon fibers are lightweight* 
Therefore, the materials manufactured of nylon fibers are light- 
weight materials. It la desirable for the personnel parachute to 
be made of lightweight materials because the canopy will open 
faster and will be lighter and more comfortable for the wearer* 
In the caae of cargo and deceleration parachutes » the weight of 
the assembly 1a also Important. A lightweight parachute enables 
the aircraft to carry more weight or cargo load. Lightweight 
material 18 a necessary requirement for all parachutes, and a good 
characteristic of nylon. 

A. Abrasion Resistance : The degree to which a fabric la 
able to withstand wear and rubbing. Nylon has the greatest reslst- 
anof to abrasion of any material being used In parachutes todav/^ 
The amount of resistance It has, however, Is not enough to wt^- 
stand the rugged use to which some parachutes are subjected. The 
parachute canopy^ during the packing procesa^ Is pulled up and 
down the packing table. A deceleration parachute, when opened to 
brake the landing roll of the plane, often comesftln contact with 
the runway. Rubbing over the runways can cause damage by abrasion. 
Webbings » surh as those used for deceleration parachute riser 
webbings » are given a '^Merlon** treatment to make tiftem more resistant 
to wear. Abrasion resistance is a good characteristic of nylon 
and, although nylon doesn't quite meet the necessary requirements^ 
it Is better than any other material tested for parachute use. 

^* -^^9 !l9J-l» Mi l d ew, and Insects : The ability of 

a m.uerlal to resist damage which can be caused by mold, mildew ^ 
and insects Is an Important consideration in the manufacture of 
parachutes. Nylon material is wholly resistant to mold, mildew, 
and insects. There is nothing in nylon that will support the 
growth of mold or mildew, and it has no food value to insects. 
Parachutes tfiat are in active service, as well as those that are 
In storage, are exposed to conditions which make them liable to 
damage from mold, mildew, and Insects. Fungus growth and Insects 
thrive in a warm, damp climate or where those conditions are 
present. A parachute that could not resist damage from fungus or 
insects would very quickly be damaged to the extent that It would 
be unsuitable for use In the Air Force. 

Poor Characteristics 

Unfortunately, all of the characteristics of nylon are not 
good ones. Since the good characteristics are so important In 
meeting the necessary requirements for parachutes, the government 




^£ hM selecttd nylon above all otJ^r materials. Steps have b«n 

taken to improve the poor characteristics of nylon where possible 
Some of the poor characteristics and what has been done to Improve 
them are described in the following Information. 

1. Moisture Regain; This is the percentaRc of moisture 
that a bone-dry fiber will absorb from the air under standard 

ii^^"* temperature and humidity (65 percent relative humidity 
and 70 degrees F) . If this figure is less than five percent, the 
fiber is relatively difficult to dye and will build up static 
charges when rubbed. The moisture regain of nylon is only 4 2 
percent, so it is hard to dye and is subject to static electricity. 

Multicolored canopies can be readily spotted from the air. 
This assists rescue teams if this service becomes necessary. A 
colored deceleration canopy on the airfield enables crewq to pick 
up the assembly quickly. A yellow-dyed canopy is more resistant 
to ultraviolet light damage from sunlight. The buildup of static 
electricity can make it more difficult to service the parachute; 
static electricity can also affect the opening time of the assembly. 

2. Resistance to Sunlight : The ability of a material to 
resist damage from ultraviolet light, which is found In sunlight, 
is an Important characteristic. All parachutes are exposed to 
sunlight to some degree, and this exposure greatly reduces the 
strength of parachute material where inherent resistance Is low 
The military specifications for materials that go into the manufac- 
ture of deceleration parachutes state that the material should not 
lose more than 25 percent of its original strength after 50 hours 
exposure to sunlight or weathering. Inspections made on decelera- 
tion parachutes, to determine the cause of failure of the parachute 
have shown tha/ the material will sometimes 6how a loss In strength 
in excess of 50X after 50 hours exposure to sunlight. 

Chemists have developed materials which are more resistant to 
ultraviolet light. Chemstrant "R" factor (a chemical) was added 
to the fiber as the yarns were being manufactured. Yellow dye was 
also added to improve resistance to ultraviolet light damage. 

3' Re sietance : Personnel parachutes may be exposed to 

heat In the aircraft In case of fire. Deceleration parachutes may 
be exposed to heat in the drag chute compartment of the aircraft. 

Nylon has a relatively low melting point, 482 degrees F. which 
makes it very susceptible to damage from heat. Parachute assemblies 
may also be exposed to heat caused by friction, such as line-overs 
(a parachute suspension line being drawn over the canopy during 
deployment and opening of the parachute). The deceleration parachute 
coming in contact with the runway generates friction and heat. 

^' R esistanc e to Chemicals : Parachutes may be exposed to 
various chemicals and it is important to know which chemicals are 
harmful and which are not. Nylon material is teslstant to most 
chemicals; however, it Is very susceptible to damage from mineral- 
type acids, one of which is used in botterles. Most compounds 
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ftuch AS alcohulH* alkalies, dry cleaning solvftnta, soaps and deter- 
ffenta, have little effect on the strength and elongation of nylon 
yarn. 

Soot and certain chemical fumes are highly injurious to nylon 
and direct heat or exposure to the sun's rays seriously affect its 
tensile strength. It is not unusual for nylon to lose 30Z of Its 
tensile strength If constantly exposed to the sun's rays. 

Cotton fabrics* webbings, and tapes absorb water readily 
unless treated. They dry more slowly than the synthetic fabrics 
and are more susceptible to mildew and fungus growth. The presence 
of mildew will seriously affect the tensile strength of cotton or 
other fabrics and should never be Ignored. Heat is less damaging 
to cotton than to the synthetics. Insect damage, however, should 
always be considered since cotton Is a food for certain cellulose- 
eating Insects and makes good nesting or cocoon-splnnlng material 
for certain Insects. 

In any case, fire is a constant threat to fabrics. Smoking 
should not be permitted where they are handled or stored, and the 
storage of damp materials may result In fire caused by spontaneous 
combustion. The rayons are almost explosive when set afire. 
Nylon, althouRli hflrder to ignite, will burn but will not explode 
In the process. Great care should be taken to learn the storage 
problems peculiar to any specific locality or climatic conditions 
In order to insure safe storage of these materials. 

' CHARACTERISTICS 

F.lasr Icity 

The ablUv of textile fibers to bounce back when released 
f ron. tension of stretch. 

KloHKation 

The abiliiv of fibers In yarns or fabrics to go in the 
direction of the weave; also means the Increase in length from 4 
tensile force. 

Tensile Strength 

I, The maximum load per unit of the original cross-section area 
obtained prior to rupture. It is Che actual number of pounds 
resistance that a fabric will give to a breaking machine before 
the material is broken on the testing apparatus and may no longer 
be classed as a cloth or fabric. 

Exercise 1 

Study the training literature and answer the following 
questions on a separate sheet of paper. 

1. What is a bias? 
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37 ^* ^* doth weight measured? 

3. What are the names of the threads which run lengthwise 
and crosswise In the materials? 

A. Name the two basic weaves and their dlf ferencos . 

5. Explain the terms selvage edge and raw edge. 

6. When referring to thread size, what is meant by 16-4? 

7. Which thread twist is used in sewing machines and Why? 

8. State the disadvantages of cotton. 
9 State the advantages of nylon. 

10. Describe the characteristics of cotton duck, 

11. When Is rubber used in our career field? 

12. State two uses for leather in our field. 

13. What is vinyl and what are some of Its uses? 

lA. What are the ideal conditions for storage of materials? 

15. The difference between tapes and webbings and material 
is (1) weight, (2) width, (3) weight and width. (^) weight and 
length. 

16. To be different from material, tapes and webbings must 
be (I) less than 6" wide (2) less than 12" wide (3) less than 18" 
wide (4) less than 20" wide. 

17. Which of the following is not a characteristic of cotton 
duck? (1) very elastic (2) good wearing quality (3) low cost (4) 
high abflorbency. 

18. The difference between tapes and webbings is (1) leng'-h 
(2) thickness (3) weight (4) material from which they are made. 

19. To be classified webbing material must be less than 12" 
wide and weigh over (1) 6 02 (2) 12 oz (3) 15 oz (4) 18 oz per 
square yard. 

20. Sewing machines use (1) Z (left) twist (2) S (right) 
twl«t (3) either Z or S twist thread for sewing. 

21. Yarns are formed by twisting together (I) filaments (2) 
threads (3) cords (4) ropes. 

22. Ply-yarns are two or more yarns twisted together and 
form (1) filament (2) thread (3) cords (4) ropes. 

23. Yarn size is indicated by a numben Ce.g. , 16): thr 
ErJc lover. (2) higher (3^ Songer the number. 



/ 
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24. Silk and nylon thread hIzoh Are lndlcAted,>y letters: 
the hlght^r the lettt*r, the (I) lorgor (2) longer < 3) fiiMUer the 
thread. 

25* Which flvo of the following are neceeeary for Ideal 
storing conditions? 

a. Dry room with temperature of 70^F 

b. In a room high on a hill ' 

Absence of direct sunlight 

d* Room construction that affords protectldn against 
insects and mice* 



e* A room with many windows 
f« Wooden shelves for storage 

A room with some form of humidity control 
h* A room with Iron bars on the windows and a lockable 



door 



1. A number of ash trays scattered around the room for 
workers who smoke 

SUMMARY 

New terms In au phases of textiles are always coming to the 
fore* Some words remain while others last only a short time. This 
study guide presents a reference to assist the fabrication and 
parachute specialist In understanding the terminology that Is a 
part of your career field. 

RKFERENCES 

1 , TO 00-25-92, General R epair for Canvas and Webbing * 

2. TO 00-25-120, General Repair for Canvas and Webbing . 

Exercise 2 ^ 
9 

I: 

Match the term to the correct definition. 



1. 


Threads which run crosswise of 
-the cloth 


A. 
B. 


Tape 
Bias 


2. 


The outside edge of cloth, tape, 








or webbing chat Is formed during 


C. 


Z or Left Twist 




Che weaving process 


D. 


Selvage Edge 


3. 


A cut, fold, or seam made 




« 




diagonally Co Che warp and 


E. 


Merlon 




filling thread 
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4. Weight of cloth In ounces per 
square yard 

5. The force measuied In pounde 
per square lnc>i required to 
break mateilal 

6. Basic unit used In Che 
fabrication of cloth or yarn 

7. Man*tnade material 

8. A muat requirement for personnel 
parachutes expeclally In low 
altitude bailouts 

9. The ability of a material to 
stretch and return 

10. Treatment given to riser webbings 
to make them more resistant to 
wear 

11. Thread twisted in a manner to 
always be uj^ed In^he sewing 
machine 

12. Weaving strands of thread together 
to form a solid woven cord or one 
with a hollow channel 

13. Materials under 12 Inches vide 
up to and Including 15 ounces 
per square 

14. Th^ thread, usually the strongest, 
sf^portlng most of the strain 
during weaving. 



F. Braided Cord 

G. Cloth Weight 

H. Tensile Strength 

I. Flasttclty 
J. I^lber 

K. Filling 

L. Fllanent^ 

M. Synthetic 

N. Opening Tine 

0. Warp 
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Life Support Systems Branch 3ABR42733-SW-702 
Chanute AFB, ininoU , "23 February 1979 

HAND SEVfN SEAMS 

OBJECTIVES 

Upon comph tlnK tt»ls unit of Instruction you will be able to list 
hand sewn seam formations and their uses and fabricate two hand sewn seams. 

INTRODUCTION 

During Inspection you will Hometlmes find damaged stitching on 
parachute component s which is dut* to abrasions or friction burns* In 
some Instances It Is Impossible to repair the parachute with a sewing 
machine, depending upon^the construction of the damaged componenc. Although 
there is only a minimum of hand sowing done In a parachute shop^ it la 
Important for you to b»- able to do the work when the situation arises. The 
basic stitches you will learn In this unit of instruction will enable you to 
do hanil st»ulng nt»cusHary In the parachute shop. 

At iifus it may be drsirable to completely hand sew an article made 
hf.r.y ti.itt-ri.il biu aus<* of the \t\cV of appropriate sewing machines. Also 
.1 Jcl.iv \A r*'rt'lvinv rcplacoinents for h^st, broken or worn parts may 
pi I'ViMU the usi* A scwit^^ machine. 



Two ri*palrf? tomniDnly inad^* \^^ (li- 
replacing cim)cs and eyelet*; and r«* 
derelerat Ion par:u*hute r Iserw . 

INFORMATION 



i \ ii ation and parachute shop are 
: m>'^ I hr sleeve found on some 



When hand scwIuk cloil», one^h.ilf M/J) inch should be turned under as 
re Inf ori emetK and t tie nei-dle Inserted through both plies. Wlien hand sewing 
:r,aterlals such .\s leather and felt do not turn the edges under, 

Vi llow Imi^sw.ix is *ppi!--<J^*) sewing thread to prevent fraying and 

twisting. Pure hii-^w.ix shou!d in' tisc^l .is the impurities in other waxes may 
1 ause i>ll i»r ^',rt ise spi ts which result in the deterioration of the thread* 

TYPES OF STITCHES 

Bastin«j Stitch 

TIh' bnstlnv. sf iirh (tljiure 1) Is used only for holding plies of 
materl.il togethiT f fm^io rar i ly prior to machine sewing. This is 
lunesHijry when making a major ropalr on a parachute canopy. Basting 
stitcht*a are removeii after the machine." sewing is completed. 



OI'R: 1340 TCHTC 
I)ISTKIHl'rU)N: X 

nUO TCHTC/TH.li-l. - •'. 10; TIVSA - 1 

Uea i ^ned 1 A!!^L C^tnjT Hf l!st'. Do Not Use on . he Job . 

1 
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Figure 7. Saatinn I'titoh. 

Running Stitch 

The running stitch (figure 2) Is used for permanent Bewlng. 
This stitch Is used '.o replace machine stitches where It Is 
liBposslble to use a machine or when a machine Is not available. 
All permanent seam ends are locked with two half hitches. 
Running stitches sewn on cloth will be 1/4 inch In length and 1/8 
inch from the folded edge of the material . 




Overthrow Stitch 



The overtlirow Btltch (figure* i) U u««d to AttACh metal 
pArtA, llk« eon«a and «y«s. to parachute pack* and for other , 
attachaent purpoaea where nachlne sewing Is not practical. A 
curved needle la used when the stitch can be sewn from only one 
aide of the fabric or article. 



KNOT HIOOCN 





h'iciurc )>. Vt-vthroi: i'titak. 



Baseball Stitch 
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The b-iseball stitch (figure A) is useful as a permanent 
stitch alncf U Is very flexible and elastic. It also pulls the 
edges of material like leather evenly together with a plane 
surface when used for repair or closing of an opening of any 
kind, since the thread lies on both the top and bottom edges of 
the material. A curved needle Is commonly used to sew the 
baaehall stitch ami. like lacing. It can be pulled as tightly as 
desired. This stitch if* uK.«d to repair the riser protector 
sleeve on some deceleration paraqhute risers. 

NEKDI.KS IJSKI) IN HAND SEWING 

There are three principal types of hand sewing needles used 
In a parachute shop. The upholsterer's straight, sharp, round 
point needle f^ure 5, part A Is used for basting and hand sewing 
fabric materlalH. The upholsterer's ci.rved. sharp, round point 
needle, figure 5, part B. Is uned when It U necessary to work 
from only one aide of the m,.terlal, as in closing a seat cushion. 
The harnessmaker's needK;, figure 26, part C, Is required when 
sewing parachute harnesses; It haH a blunt point which will 
separate the woven threads rather than penetrating and weakening 
them. Harness needles are available In size 0 and 00, 
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REPLACING CONES AND EYFLETS 
Installation of Cones and Eyeltts on Personnel Parachute Packs 

Wh«n replacing con«e and ayelets, align the replacement cone or 
•yalct directly over the holea where the original hardware wae 
attached. Whea you are aewing on a cone, sake aure that the hole of 
the replaceaent cone aligna perfectly with the holea of the other 
conea. If all the conea arc not in perfect allgiiMnt^ the ripcord 
pina may bind and not pull out when the wearer pull* the ripcord. 

To Inatall a new cone, uae approxtaately 30 inchea of 3-cord 
nylon doubled and waxed. The etltch pattema that you will uae to 
••cure Che cone to the pack are the runnlnf atltch and the overthrow 
•titch. Eyelet inatallation alao requirea 3-cord nylon doubled 
and waxed; however, the at itching pattern conalate of a aerlee of 



turn* lecacttd at flv« dlfftrcnt pl«c«» on the •y«l«t. Th« Actual 
•cltchint pattamt for a«ch inatallatlon will be fur that axplalnad 
In tha workbook. 

Uhan Baking any of thaac rapalra to the paraonnel parachuta aaaaably, 
atriva to aaka tha repair raaaable the appearance a' d.atrength of tha 
original cosponanta. 

Initallatlon of Cone on Deployment Bag for Deceleration Parachute . 

Pilot chute tomparunMint coneb on deployment bags for deceleration 
parachutes must be repaired if they have loose or damaged stitching. 
Cones will be reattached to the deployment bag with 3 rows of running 
stitches made with 5-cord nylon doubleo and waxed- The etitchlng 
should extend from hole to hole with no threads extending over the 
outer edge of the cone flange. 

REFERENCE^ 

TO UDl--.^^37b 
TO Ul)i-3-2.> 



Kxe r t; I St* 1 

1 . Ifis r a 1 1 t \\v cone * 

a. I'os 1 1 it)n Lhe iu»w cone 1 1» t he same p lace as the 
mlssliiK tone was orlglnaMy. 

list* ^^-^^ ^^'^ cord cottc)n doubled and waxed, 

c. Tie binder's knot 3 Inches from ends, (To be used 
to tie square knot when completed.) 

d. K^ter to tigure (). Start sewing from underneath 
(step I, position 1), Sew in a clockwise direction until needle 
comes up^at po.-, 1 1 ion 1 a^^a in . (Step 2 . ) 

e. Now sew in a counterclockwise direction^ with the 
last niinilng stitch going down through position 2, (step 2*) 

f. Bring needle up at poeltlon 1 (st.ep A). 

g. Begin overthrow etltch In clockvlee direction (etep A), 
ending underneath poaltlon 8 (atep 5). 
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h. Tie surgeon's and lock knot on under ne.ith sid*' 
(step h). Trim threads, leaving 1/2 Inch side. 

Exercise 2 
1. Install the eyelet. 

a. Place new eyelet In same location as original. 

b. Use size 3 cord nylon, doubled and waxed. 

c. Tie binder's knot 3/4 Inch from end. 

d. Start sewing with binder's knot ot\ und»rrMl<h- of 
pack. "j 

e. Refer to figure 7. Beginning with Htep 1, attach 
the eyelet with 10 turns — 2 turns in five places. 

ERJC 



OUTSIOC VIIW 



maot view 




CTC^4'< 

I y STEP 3 



r 



TA^KINtt NECOLE 




8UII«E0N*S KNOT 
^ANO UOCKMtt KNOT 



tiqure 7. Jnd: ■ ir. Eyelet. 



f. Tie completed stitchinK with a surgoon's and lock 
knot as close .is puss lb U- to the underside of the pack. (See 

f Igvire 7 . step b. ) 

g. Cut cord 3/4" from the end of knot. 
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HARDWARF INSTATUTION 



OBJKCTIVES 



Upon completing this unit of instruction you wi 
to Instal 1 hardware . 



1 I Im» 



INTRODUCTION 

Various type* of hardware are used in the manufacture ol 
life support equijfcent* Hardware Ib that metal portion of ^e 
item used to connect or secure webbings of flaps* Hardware 
parts that require maintenance most often are grommi?ts (hoth 
plain and parachute) » Durable Dot fasteners (plain nnd Hft-*th«*- 
dot fasteners), cones, eyelets and interlocking f;iRti»n4*rK (commonly 
called zippers). When these hardware parts become chipped, 
burred or loose they will be replaced. 

INFORMATION 

When installing hardware with handt )ols or pressrs, korp in 
mind that all hardware is essential to overall prrftirmancr 

of the equipment . 




n AIN w ASH( t 




PAVACHUrf WASHM 




flAiN GIOMMfT 
tCOllAII) 




PAiA GlOMMfT 



P'igure I . 
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GROMMFTS 

Crommets are used wherever tt Is necessary to reinforce 
holes for lacing in covers, bags and packs. There aci* two part^ 
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to « AroMifit. (Kigur. I) thH gnwiii^t Itself (or collar) and th« 
groMiiit Mtther* There are t%#o typefi of grommets used In equlpaent 
«alnt«n«nctt; pUln and parachute growaets. Growwets are made of 
AluttlniA and braaa; parachute groaniets are made of chrome-plated 
braaa. 

DURABLE FASTENERS 

7^ re are two types of Durable Dot fasteners: the plain 
fasten and the Uf t-the*dot fastener. Both are used for quick 
opening and closure of pack flaps or inspection pockets. L^ft- 
the-dot fasteners are constructed to be stronger than othe^ 
fasteners and they are opened by lifting In the dot area of the 
button portion of the fastener. Closure of the dot fastener 
requires mating the area opposite the dot to the stud portion. 

T^e fastener Is made up ol four parts: the button and 
socket make up the female portion of the fastener, and the stud 
and eyelet make up the male portion. (Figure 2) 




Figure- 2, Dur.ihle Dot Kastenor, 
INTKKUICKINC KASTKNERS 

Identif icat Ion 

Various tasks are accomplished more easily and quickly through 
the use of interlocking fasteners. For example* they save precious 
seconds for an alrcrevman when donning his flight clothing or 
exposure suit. These fasteners also provide the repairman with a 
means of easy access to items that require inspect ions • 

There are two types of interlocking fasteners: separating and 
nonseparat ing* The separating fastener is one where one side may 
be completely separated from the other side. The non^ieparatlng 
type has both sides permanently attached to each other at the bottom 
end with a bottom stop. Interlocking fasteners are very durable 
If operated properly. This includes making sure that there are 
no foreign objects between the parts of the fastener, and closing 
and opening the fastener with a slow steady ,)ull rather than ^ 
quick hard Jerk. When you operate a sepamting fastener, make sure 
that the pin is properly seated in the box. if the slide sticks or^ 
Jams* It should not be forced. Investigate and correct the cause 
for stoppage. 





Figure 3 . Inter lock 1 r)>4 Kas tenter . 

As a specialist you should knnu rli' orrf^ct tt.Mhnl4.fil n;imcM: 
of the parts of an interlockinR fan?* r wiii»h art* shovm in ftgur*' 3, 
The parts and their purpose are: 

^' Tap e : Used to attach frtstuner co hag or cover on which 
f astener Is used , 

2. Cord or Tape Bead : P<irt to which Hcoops are vUtacht-d. 

3- Scoops : Mesh together to hold the fastener togeLher. 

4. Slider : M'^shes the scoops together. 

^' i^H-LL* Attached to the slider ft r nper itlon o! the slider. 

^* Top Stops : Prevents slider from coming off scoops at top 
of fastener* 

7. Bottom Stops : Keeps fastener Intact and prevents slider 
from coming off scoops on bottom of nonseparat ing -fa^-^^enej; • 

8. Box and Pin ; Used only on separat ing-type fastener and is 
used In place of bottom stop. Tliis box and pin permits the fastener 
sides to bectnne separated from each other. 

GLOVE FASTENERS 

Identification 

The most common type of fastener used on clothing and other 
items of fabric and rubber Is the glove fastener* Figure 4 
shovs the three different types of glove fasteners most commonly 
used. The main difference between the three typefi of glove 
fasteners is their size. Glove fasteners are commonly used on 
clothing Instead of buttons* Glove fasteners are dependable and 



mm 
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are used because of their holding and firm gripping ability. 
This fastener is made of four parts: button, socket, stud, and 
eyelet, as shown in figure 4. 




WOOMM tiOCK 



MIM t 



Figure 5. Flaring Button Collar. 



Instal lat ion 



HAND INSTALUTION. Cut a hnlc the proper size for the 
barrel of the button. Insert th** button in the material and 
place the socket over the barrel of the button. Make an Indentation 
In a wooden block for holding t»i< head of the button. Flare the 
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barrel of the button sllj^tly with a ctntur ptineh, as shown in 
figure 5. Flatten the dollar of the button with a solid drlvf > 
pin punch. AssMible andSylnstall the stud and eyelet on the 
other piece of«Materlal BO"-'t4uL..baoe of the eyelet Is on the hack 
aide of the aaterlal. Flare an^^lattfn the barrel of the 
eyelet In a manner similar to installation <»f the button and 

socket . 
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Figure 6, Glovt- Fastener Installation. 

INSTALI^TION BY PRESS. Cut i\ hole tht size of the barrel 
of the button and Insert button in material, Place the correct 
chuck and die and complete the attachment, as shown In figure 6. 
Cut the proper size hole In the material to receive the eyelet. 
Place the correct chuck ard die in the press. Insert the barrel 
of the eyelet through the *iole from the back of the material. 
Fit the study Into the chuck. Lay the eyelet on the die and 
complete the attachment. ^ 

An assortment of chucks and dies Is necessary for the 
Installation of fasteners and grommets with hand- and foot- 
operated presses* For each size and type grommet or fastener 
Installed^ corresponding size and type chucks and dies are 
required. The die Is the lower tool, and the c\\\ick in the upper 
one, as shown In figure 6. The ad.lustable screw at th^ top of 
the foot press Is used to set the proper bight f :»r thv chuck ,md 
die. There should be a clearance of abo\ir the t Icknenq of a 
thin sheet of paper between the chi/cV and die. 

Reference TO 00*25-120, Chapter Pr 22. 



S3 

Kxurc iHe 1 

Answer the fol loving quest ions concerning hardware on a separate 
piece of paper. 

1. What 18 the responrttht 1 Ity of the fabrication and parachute 
specialist in regard to repair of flyln;: clothing? 

2. Name the parts of an interlocking fastener, 

3. What type of itCterlocking fastener is used on a jacket? 

4. List the types of Interlocking fastener sliders. 
5* Name three different types of glove fasteners. 

6. What is the main difference between the different types 
of glove fas tenters? 

7. List the troubles that are rominon to interlocking 
fasteners , 

8. How are unaerviceable interlocking fasteners removed? 

9. What type interlocking fastener installation is normally 
used 4)n a trouser fly? 

10. Name the parts of a durable dot fastener. 

IK What is used to install ^love fasteners? 

12.. Where will the stltchln^> ih- placed when repairing a 
pulled seam? 

PROCEDURE 

These exercises will provide instruction in the installation 
of various types f hardware. You will receive further Instruc* 
tion concerning the instal lat i(>n f hardware in future lessons as 
well as at your next duty assignu.trnt . 




Figure 7. Hand-Derated Press. 
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Type Fastener 


Size 


Tool Manufacture 


Chuck No 


t^ie PI o 


Plain Brats or Aluminum 
Crommei with Washer 


0 


Carr Fastener 


9191 


9192 




1 




9 MM 


9194 




i 
i 




9197 1 


9196 
9198 


Durable Dot Fastener 


3/8" 


C**rr Ktistrner 






Button 
Socket 






I 4i 0 


1401 


Eyelet" 








1 ^ 


Stud 


„ 
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Table I. Churks and Hits for Prt-ss I ns t .1 1 ! .i t I « >n of (astnuTs. 



^ When leAthtT punches of tin- .Irwlrrd slz.- ar.- .iv;i i I .ih I , iht-v 
are used to make holes for the ln«ta ! lal ion of harJwar*'. Thu- 
punch Is given* a sharp trtp vrlth a rawliid.- m^ll.-t -m.l it is th^-n 
removed by turning and liftlnK at the san. • time r«ttuT than hv 
osclllattng (swinging) it. ThU pr«^*vt*n t s \\\v cutting t'd^r o f 
the punch from brenklnK. An ftHsorttT^mt - f huc-kfl .*ih1 A\vh Is 
necessary for .the installation of fa^ren* m , irul /rommi tM with 
and foot-operated presses. For each . M yyyv ^<r<)minet tir 

fastener Installed, a correspond tn^ Hl/e ami chuck an<l is 
required. The die is the lower tool as sliown in fiK^r** /. Sizes 
of chucks and dfcs to be used in Retting f twM.^romm**? *^ an<l 
fasteners are giWn in table 1. The ad justabV* screw on tht> 
bottom of the foo\ pros:; Is used tiS set the propter biiJif tor 
the chuck and dle.NjIieri' sht^uld he a i lr.irann of .ihotM r|u> 
thickness of a sheet of paper beiwrt:;; rh^* chuck and dit^ This 
prevents them from hittinp together and damaviOK the m#^t il. 



1. Cut a piece of material 6*' X U". h^Id Ht in i..!U to' 
form a 6" X 6" square. ^ 

2. Select the chuck and die set ^or Installing tlie durabUA 
fastener stud and eyelet and fit it into thi' hand press. 

3. Select the 1/8" cutting punch. Center and cut a hoU? 
in the fabric 1 Inch from the folded edge and 1 Inch from he 
nearest raw edge to the folded edge. 

4. Install the stud and eyelet to tne fabric. 



Exercise 3 

1. Cut a piece of fabric 2** X 4*\ Fold it in [mU to 
form a 2'* X 2" square, 

2. Select the correct 1 /S inch rutting ptjmh. Center it 
on the fabric and cut a hole. 

ERLC „ 
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3. Select the chuck and dii* ni>t for installing the durable 
fastener button and socket itnd fit it into the pr«ss. 

4. Install the button jDd socket to the fsbrlc. 



.1.1.1.' 


.1.1.1. 


i 





3/8" INSIDE MEASUREMENT 



V 




5/8'' CUTTING PUNCH 

Flgiirt:* H. Measurement for Grominet InrfCal lat ton. 

Note; For secure attachment, all holes In the fabric must be 
i»! the same size ah the InsuJi* diameter of the collar of the 
f.istener. ITilfi tnslde diameter is found only hy measure* 
mtnt (figure H). The washers on Iwirdware are installed with 
the manufacturer's trademark on t. outside. 

1, HsloK the same material you used for durable fastener 
installation, Install the gtommet provided by your Instructor. 

¥{nd the center of the t^" X h" piece of material. With 
the prup'M cutting punch cut a hole in the center of the material. 

3. Position the grommet collar into the cut out hole of 
the material making sure that the collar will be to the top of 
the material (stud side of the material). 

Place the washer on the collar and Install by use of the 
f oot-operated press • 



Exercise 5 



Ti) assi'nibl r* a K* - 1 nch in t**r 1 oc k i n>^ fastener , proceed as 



1. Tut ;i strip of int',»rlockin^ fastener Ib-inches long 
(ligiiir . nils allows I 1/2 incht^s extra at ^^ach end of attach- 
ment ot parts and folding when sewing* 




Kigun' 4, Correct Mc.isurement for a I2-lnch lnt*Tiockln>; Fastener. 
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Figure 10 . Removing Scoops wl ih Dlagona 1 *Cut 1 1 hk Pi ivrs . 

2. Mark the I 1/2 inch allowance on e^^ch end of tho fastener 
tape. Remove the scoops from each end to the point marked. 
diagonal cutting pliers for removing scoops (figure M)). 

CAUTION: Care must he taken not to cut Into the ord . Tllp 
the scoops at a point Just ahove the cord. 

3. To assemhle the fastener » the tape ends at the bottom 
are pulled through the top of the slider until the scoops ^»egln 
to join. 

Note: If the Joining is not consecutive, the slider must hi- 
removed and the operation repeatfH. 

4. With the slider In pl^ce, t h t torn ^top is attached 
hy crimping it securely over the cords with a pair of pliers. 

5. T\\e top stops are each installed by first placing the 
stop legs down on a smooth surface and gripping gently with the 
p 1 lers . 

6. The stop is then slipped over the cord directly above 
the last scoop, making sure that its legs straddle the cord. 

Note: Care should be exercised In installing the second ^ 
stop so that it Is located directly opposite the first 
stop . 

Fxerclse 6 

Answer the following questions on a separate sheet.*'' 

1. Name ^ types of hardware which commonly require 
maintenance. 

2. W>iat type of hardware is used on the pocket which 
contains the Forra 391? 

3. Name 2 types of Interlocking fasteners. 

4. What keeps the slider from coming off the sc jops on the 
bottom of a non-separating fastener? 

5. What are the parts of a grommet' / 
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\A fe Sapper t Hr iiti h 
(lhanute AKH, 1 1 lini>ls 



niM KAi TON/MATNTKNANCi' OK ( l ASS U SI'WINC MACMIM S 

OHJI I'TTVf S 

I'pon compU^rioti v>t ihls stvuly >;uldt' vpu will ihlr to 

i'lt*:itf£v fiinctlvMial ftMuures anei Uu^Ir .applications, Ais;j, t:x[.;,4h> 
t'hre.uiin^ the and bobbin, dtMnini^; .md 1 ubr i cat i (M) ♦ timinv. 'MuI 

ulUisting, t roub 1 eshoor i nv* 'inti repair i>f tlio rlas*> H srwinv; niafliiru' 
! AW ro ^\\y-h- I . 

Torroot o;u'rat ion and provi^ntlvt* inainienanct' rannof br i^^n^pha 
>i/t»vi tviv> st.rony:Iv, A ^ood TL^palrman In anv car^'or fiolH innst 
kaow vAore tban ;ust hOw to turn his machines on and <^tf. It i .s 

;v.^rv MMt \\c be awaro i^t' fho functional featiiros, b')w to [)r*>--^ 
, ' t T:i,i>(\irir t do ihv job rocjuirtni, and nin<^r ma i n t <'n.inc*' 
'■iM'- that f ht' iTiaohlne Is in ptMk operat ln>^ condition at all 

Ww ll-l't ^-owln^', ma:'hlne {r\ sma : ■ irul II '.liter than,Tni)st t>t 
* other maob.ines used in the fabi ' a i m <nd" para^ luito shop, 
iho riaauf ai- tut rails tht' H - 1 S a " i a i 1 or i uj? '* maihinr which giv'es 
i V luo t c' the • vj e ot r^atorlal ft is dt*si^;ncd to sew. It is used 
! ' Nrw aiul ri'i> 1 i r cl^ahinw;, uniforms, s},irt .s, flvin^ i Jnthin^^* 
.V iirs, unt)crw»*aT , jackets, light t(*nta^;e and r;irn{lar rMterials, 

^^.tnv l^^a■s '.Ijould !Make it t)b\'iuM. rliat everv r.ibri^arion and 
; iia^hutc spo- :./jst tnust i earn how t*j set up, um', .ind maintain 
* b i - r::.^'Ki i nc . 

nPKKATfON 

las^. U machine makes the TS standard lockstit'.h at a 
;;.ixlTa::. i rCiWhi:i» nded .speed oi 2200 stitches nt*r minute It 
lias an o.sciUatlng shuttle which operates in an upright position 
and is ecini[>ped witli a drop f €fed whicli moves the mal(»rlal tl)rou^,b» 

inachftio r ;\vrr. front to back as It .'^ews. The machine is dtvslr.ncd 
sew 1 rom to 12 stitches per incii (SPi). The front of the 
*V4chnu* is that part nearest the (Operator a-, he is in posit icai 

to sew. Kef or to figure i for the location nf the followlru* p/irtf^ 
the t ias^-^'I 'iewing machine, 

Siippr's7"de~ST V.\!UU*?733-SW-70/. Cundnfod). 
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NEEDU BAR. Holds the needle and carries the thread to the 

oacUlatlnii shuitle where the lockstitch is formed. 

THRKAi) TAKKUP l.KVER. Removes the sleek In t*« ""dle thread 
ett.r ih. lo. kstltrh Is formed et the oscUUtlng shuttle and pulls 
enouRh thr*aU from the spool to make. the next atltch. 

PRF«^->l'KK RKCUUMING THUMBSCREW. Regulates the pressure on 
.the pressor foot to make sufficient pressure needed to hold the 
material urt-ly. 

FACKPIAiv:. Covers and protects the mechanism of the presser 

to<>t and need If ,bat . 

FYKl.FVr.. (iuldes the thread from the takeup lever to the 

PRESSF.R FOOT. Holds the presser foot. 

sm rnv: rack slide. Covers the shuttle race assembly. 

IHHOAT PLATE. Surrounds the feed dog and keeps the material 
,,.n lllprlnK afr.r the feed dog has been adjusted to the proper 

SLACK lUKKAi) KKUriJ^.TOR. Regulates the slack in the thread 
wh.n thp nef<nt' is descending. 




l i^-nri- 1. Clii^s n Sewing Machine Head, 
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TENSION ASSEMBLY. RcRuKntcs tho tcnnlon on the ...edle thr.ad 
•^o that tht' lockstitch m^y bv adjusted properly. 

THRFAn TAKITI- SPRFNC. K.nuw^, sufff.l.nt sK.ck f r.m t hr 
.u...dle thread when the needle is descendinK to prevent the needle 
t t ,.m sp n t r Iru', i t s t hread. 

rnRFAP RKlAfN'iU. Removes twists ;,Md t-.n^,!,.. in llu th.e.ui 
hetore it enters the tension disks. 

ARM Sf'OOI. IMN AND THRKAO KVKI.FTS. Hsc-d for pl.., ln>- sm.U 1 
••pool, of Thread on the machine, ur tor «uidlnR throad as it comes 

* 

BAhANCF Will i i,. Provides a connection between the driving 

•in it and ch.c stwint; machine h.-ad. 

t-FFl> Kt-CriArOR. Used ro iVKulate the I^n«th ot thr feed to 
d. frrmlne the nnmber ot stitches i>er Inch. 

MO!»c! N(M;^:R. N,,nhor indfratlnK the marhinr mod.<l or t Iw 
' '! •nut actur.., and mod 1 1 I ca t 1 (uis o* the rM,-hin<.. 

^>I;RIA!. MMHi.H. Manufacturer's seria] number ot the machine. 

FFF.r. IXm;. i.H-d the materials rht -. : the machiiH^. 

PKFSSFK BAR HAM) LIFT. Hand l..v. f,a llftinK the presser 

1 Niinibt' I 

Sovinv; narlnnes arc idt-ntif U.d by model numbers which are 
1 orated on the upri^^ht arm of the machine head. Each model number 
(symbol) is made up ol two numbers separated by a dash or a letter 
tne tirst n.inhor specifies the machine class. The dash or letter 
- conotes tho pi ne ot manufacture. The last number denotes 
i-'Tf-vemenrs or -lod 1 M ca t i ons wltliin the machine class. Figure 1 
siiows a f lass n 1 machine head and Ua features. Fl^ur*- sIh^ws 
the teituros ot a spwin^ machine stand that the machine heads arc 
Mounted on. 

Feeds 

There are various types of feeding, mechanisms to carry the 
material through the sewing machines. 

DROP FKED. Consists of a feed dog which moves the material 
the regulated length of a stitch, while the presser foot folds 
the material in place against the feed dog. 

NEFDLE FKF.D. The needle alone moves the ftiaterlal the regulated 
length of a stlfrh, whllt, the presger fool holdH the materia! In 

Place on the t !ir oat p lal e. ^ 

/ J 




v:oMHiHiNl> I KKI). UMViUi s I ho combination of the drop feed 
and the neetlle teed. The *v)mi><>und fi^ed is morAp^«itive feed than 
the needli; tetnl or drop te^d» nlnv^jftKS^ material la fed from both 
the top and the bottom* 

AUKRNATlNi; PRKSSERS (NOT A KEKD) • Consists of a vibrating 
presst-r fcuit .ind a lifting prewser foot that work alternately to 
ho^ the nuitcilal whilo It Is fed through the machine by the feed- 
l>*f^ miu hanUm. The 1 If Ling presser holds the material while the 
vibrating pressor and the feed dog moves forward to make a stitch. 

The leeds un the machines used in parachute shops are as 
f oil t>%« : 

DROP I-KKl). Class 31 maclilne; Class 7 (wTth alternating 
pres8«*rs) . 

COMPUHNI) KKK.l). Class 1 IIW (with alternating pressers) . 




A tahmc top 

A OFfNiHo IN lAiii R roi* rut 

• ffVlHG MAC MlNf lU AO 
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K yACMfWt rooT Kwrt liftiho lkves 

1 OIL CAN HWACHi^T 



Figure 2. Class Jl Machine Stand, 




Stltch-FormlnR Mechanism 



The 3tltch-formln^ mechaniHm (bobbin assembly) is that pnrt 
of the machine which picks up t\n- loop of the needle thread and 
carries It around the bohbln casr to form the lockstitch. There 
are two types of bobbin i»Hsenb11»M: the osciljatlng •shuttle, vin.t 
the rotary hook. The oscillnting shuttle asaembly constnts of .» 
shuttle point which movrs back and forth* to form the stUch. The 
Class 31 machine has an osclllatlnR shuttle operating In an 
upright position and uses a small round bobbin. The Class 7 
machine has a long beak oso i UatluK -shuttle which uses the spot>l- 
type bobbin. The rotary hook assembly consists of a hook that 
rotates clockwise to form rhe stitch. The Class lllW machine has 
a rotary hook that operates in a horizontal position. 

Needles 

it is very important that the proper needle be used to 
insure good machine operation. The selection of needles by class, 
variety, and size for different machines and materials, is 
nocessclry In order to eliminate thread breakage, needle breakage, 
skipped stitches, and fraying of the thread. 

Needles for the various machine classes are selected and 
ordered by needle number and size. 'l.e needle nun^hers are A-digit 
numbers; for example, number 2055 nt ..les are used in Class 31 
machines. Cloth point needles ar- roy.i'l sharp-pointed needles 
used for sewing cloth, since thev du not cut the strands as thev 
are forced between the woven threads of the fabric. Many different 
varieties of cutting point needles are available, but they are 
used only for cutting heavy leather. Figure 3 shows the shape of 
the openings made in material hv the cloth point, A, twist point, 
R, and the diamond point, C. Kigure 3, part A, illustrates why it 
is Important that a round-pointed needle be- used in cloth. 
Figure 3, parts B and r show how cutting r/olnt needles will cut 
the warp and filler threads. . < 
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Figure 4. Sewing MAchlne Needles. 

Machine noodles have a long groove on one side, and either a 
short Rroovt* or a scarf on the opposite side, figure 4. The pur- 
pose of the Rrooves Is to allow the thread to fall back into the 
uffdle when It enters the material to prevent the thread from 
hrtaklnv^ or f r.iylng; therefore. It Is Important that the long 
Kfi^ove Is plat t*<l in the machine properly. On different class 
machines, the direction varies with the position of the bobbin 
assemblies* On Class U machines, the long groove is placed to 
the left. The scarf, figure A, i to prevent the rotary hook| 
from striking the needle as It . » ;^es close to the needle to tick 
up the thread loop to form i^- u ^ stitch. / 

Needles are sized by the diameter or gauge of the needle, 
figure 4, and the needle eye. llie selection of the correct size 
needle 1h determined by the size and type of thread and material 
used. The thread must pass freely through the eye of the needle 
In order to prtvenL thread f raving or breaking. The sizes of the 
.^055 needles for most sewing operations required of the fabric 
Rpeclallat ran^e from sizes 18 through 22. Their ^edle size 
number Increases with the diameter of the needle; tKerefore,. size 
IH needles are used for lighter weight materials than size 22. 

Listed heli)w are a few needle sizes and their uses* 

SIZE 18. I\>i sewing two to four plies of thin material, such 
as silk, nylon, or rayon with size K thread. 

SIZK .M). I\)r sewing five t^r more plies of the above. 

SIZE /I. For sewing two to four plies of medium weight 
materials, such as aircraft cloth, 12*ounce duck, light leather* 
and artificial leather using 16-4 thread. 

SIZE 22. For sewltig two to four plies of medium weight mate- 
rial such as heavy duck, lifihtwefght and medium weight vebblngs, 
and russet leather wlth"W-^4 thread*. 

SIZE 24* For sewing elastic or rubberized materials with 
16*4 thread. 
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The* condition of nw^lf^'a point Mhoul4 Iw checkt?<l before 
stfirtlnn to st»w. A dvKl round nvedlp art^ the Ham«' nn « ruttinK 
lu-cUlo. U wfll rut or pull threodB and may wt'.ikon th<- nvim. Ilu 
condition 1)1 a iiPodU* may be chocked by nlldlnK Mu- rinKt*rn*ifl 
over the point. It It scratches "r ratchen the nail, t n».'0«llr 
should be replaced with a new one. A dull noedlr mav W aharpi-ned 
by placing it In the chuck of a drill press, .-iml the drl'l operatitl 
at high speed while holding a fine Rrade sharpening stoiu' lUhLly 
against the side of the needlt- at the proper angle. Tho point i% 
then polished with a piece of russet leather. 

Safety Precautions to Follow When Using a Class '31 Sowinfi ^^ichlnc 

CORRECT POSTURE. Good posture and the proper position at 
the sewing machine are important for the following rfasons: 

1. Vision is impr<;ved. 

2. The work In the machine may be handled more t-f f ic lently . 

3. Accident hazard is reduced. 

A. Fatigue and eyestrain are reduced. 

5. Appearance and bearing of th(? operator am Improved. 
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Figure 5. Corriect Portion and Posture. 
General rules for the correct position and posture are: 

1. Operator should sit upright and well back In his chair. 
(See Figurr 5, part A.) 

2, Operator's nose should be in line with the needle bar. 
(figure 5, p/tr« B) Thle will enable him to sec on.eflfh side of \ 
the presser foot and guide the material with boths&ni -iw. (Flgtirc 
part C) ^* ^ ' 



1. U\\en In an upright posittcn, operator should extend 
hands forward tv^ the needle bar. (Figure 5^ parts C and D) 

4, His right foot should be plseed on the foot treadle with 
his heel on the lower edge for braking purposes. (Figure Sp part E) 

HIh loft foot should he placed on the floor beside the treadle. 
(Fl^tiri* p.irt F) 

SAFKTY TIPS, The following precautions should be observed 
whili* opi^rattnj^ machines In i>rdFr to prevent Injury to the operator 
or damage to the machines. 

1, Ktep the fingers out from under the presser foot while 
the motor Is running. 

2, Dt> not operate the machine rrlthout material under the 
pressor foot, as this will dull the feed dog. 

Do not t hange the bobbin while the motor Is running. 

A. Be *uire the bt>ci sJides are closed before operating the 
m.iclilne as the t Inperi or the material may come in contact with 
thv I'otarv hook and a^^rlous (i.im.i>;e may be tie result* 

>. Koep the f Ipv^ers ,»r lu* side of the needle, not in front. 

h. Hold both tlto lu-odie and l>obbln threads taut when start- 
ing to SfW. 

7. Whon wlmlin^ a bobbin, be certain that the presser foot 
I r a 1 st»<l ami that th»' niM-d i 9 not threaded . 

not start si/wlnj; until the motor has had sufficient 
time to attain full speed. 

Do not try to push or pull the material as it is being 
\ rdjnUrowyM rh*^ machine. Tht^ needle will bend or break. 

' I I. Oporatt' the mat:hine at a low rate of speed to avoid 
niakinp, lines that are not straight, 

IL Ho surr to turn the motor switch off any time you leave 
r mat ii I nc. 

\ j, \)o not turn the balance wheel backward a full turn or 
the thread wl 11 break, 

I i. Use tho proper type of thread and correct size and class 
of ni*ed 1 t»s . 

When tiltinp, the maclilne head back, be sure that it lies 
securely against the machine headrest pin- Injury to your hands 
may result if the machine head falls forward. Keep your hands 
away from the edge of the opening while the head la back. 



Thread K«ad and Bobbin 

You will learn how to thread the head and bobbin, regulate 
stitches per Inch, adjust head thread tension and reuwlate pressure 
or material in another workbook. Refer to TO 14Y7-6-1, pages K 
through 11 for threading Instruct ions. 

Clean and Ltibrlcate ^ 

CLEANING. The machine 3hou3J be kept as fret from dust .tt»<i 
dirt as possible. When not In use. It should be covered with n 
dust-proof cover. The oil pan should be dusted and wiped free 
excess oil. 

LUBRICATION. When In constant use, the machine should be 
oiled twice daily. The oil should be a highly refined mineral 
oil with a low pour point. Oiling points are shown In figure 6. 
Refer to TO ldY;-6-l, pages 15 and 16 for cleaning and lubrlcatinr. 
Instructions. f 

Note: Cleaning and lubrication for all sewing tnachlnes 
Is basically the same. 
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Tu Insure that a sewing machine atayw In peak oporat Iiir 
condition proper care cannot be emphasized too strongly. Thr m.m 
sitting at a sewing machine expects to be able to accompHMh ^rr- 
tain things tn order to support hie part of a mUislon. It tfti* 
machine doesn't operate correctly then the ]oh ( annot be ,nron- 
plished. Such things da lubrication on » day-tn^day basis does 
wonders for the machine* Hue to the fact that ocrasional part 
may need replacing, you should know how to accomplish parts 
replacement » and make minor adjustments. In exercises of the 
workbook, you will be guided in timing, minor adjustment and 
preventive maintenance. 

Time the Needle With the Shuttle 

Over a period of operation, the sewinf^ machine may require 
timing. Improper handling or forcing the machine to perform 
beyond Its dCBlgn llmitatlona will often present timing problems. 

The correct class of needle should alwavs hr used in this 
machine, (cLiss 16X87, number 2055). Kach class of needle may 
vary in lengrh or construction and If the wron^, * lass of needle is 
used, It affects the timing. 

The' machine is consideretl f ho in t;lme when the shuttle 



point ,-^n Its forward nuvemfrir, centeifed on the needle, 1/16 
inch above the top of the ni v Jle *,yr. If the machine forms a 
lockstitch, it Is considered timed. Refer to TO 3^4Y7-6-l, pn^e 17. 

Feed I)o>t Adjustment 

The height of the feed dog Is determined by the weight and 
plies of the material being sewn. If It i» set loo low, the 
material will not feed through the machine; if It Is set too high, 
it may cur or fray the material. The recommended height of the 
feed dog for sewing lightweight material is slightly less than one 
tooth above the throat plate. If you are sewing heavier material, 
raise the fee<t do^ tji a height which will Insure positive feeding 
of the material. After you have decided the correct height for 
the project vou are fabricating* adjust the feed dog accordingly. 
You must remember that each time the height of the feed dog is 
changed, the feeding mechanism may be out of time. For this rea- 
son* set the feed dog first and then oiake the necessary adjustments 
on the feeding mechanism. Refer to TO'34Y7-6-l, page TS, 

Time Needle with Feet! Dog (Feeding Mechanism) 

The feed mechanism should be timed so that the feed dog 
finishes Its feeding movement when the thread tnkc-up lever Is 
at its highest position*' The feed should always finish Its leeil- 
ing movement before the need^le reaches the m/itrrtal brlf)g sewn 
on ltf« df>wnw.trd stroke. Refer to TO lAYZ-^-l, p^ne 1**. 




1? 



7;) 



Atl just t lu' i.iK*»^u|> Spring; 



To Hdjusi the take-up spring turrecdy^ you imiat first under- 
stand tr*% normal operattcn. The take-up spring is eaaehtlally a 
part of tht* tension assembly. The thread take-up lever pulls the 
thread take-up sprlnR down about «*ven with the slack thread 
r£»nulati»r, while the needli* is ^olriK up. WViile the take-up lever 

cfMnluK th>wti with the neeJle, the rake-up spring pulls the slack 
<uat ot the thread and keeps it f ri>m getting under the needle. 

If vvu do nut liave this adjusted properly^ a lo-jp can form 
iVf^r the ru'edle holt» In t\w tliroat plate and the needle can split 
the thread as it enters the needle hole. You should set the spring 
jbt)ut 1 inrh above the slack thread regulator. Refer to TO 
f>-l, pa^e 20. 

Adjust Stltihes Per Inch 

Ihe U»n^;tij i>i the stitch is adjusted by the feed regulator 
cuimbscrew K>ca(eil In the sl<»t on the front of the upright part 
*w the arm on tlie Class 31 sewing machine. 

To len>;tlRMi tlie stitch* the thumbscrew must be loosened and 
: >ved downward, and to shorten the stitch, the thumbscrew must be 
loosened and moved upward. Wlien the desired length of stitch has 
been obtained, tighten the thuii.t) ; ew. Refer to TO 3AY7-6-1, page 
14. 

Tftnib 1 eshoot 1 

While eytensiv^* t r«>ub ! eshooL i nr> is not exp<n:ted from the 
t liTt»e lovd .i])!WraMii, you should familiar ith the i ure \oi 
some ro;:u:ion (rouMi lor Insian^e, yvu are expected to analyzi' 
some of the simplo :.iuSi\s for : fdle and thread hreaka^e. 

Mri'.DM' I'»H) AK.>*»1 ■ Stworal Ihings^ could cmuso n ni»edlo to 
brtsik. It i:iav the result of Improper st^lection or seating of 
rill- nf'iuMt', i>r ir roM](i hi' the fault ot the matiiine operator. The 
' J^'*t sft'p in M v'tii) 1 o .hi^ot In^i this problem would be to ask yt>ur- 
self, "Am I jMillinv the fabric or overloading the needle with 

stMm^. . *' If V..U are pulliny*, the fabric, tlic needles will 
cotitlnue to hrV'JK onf il you le.jrn to feed the material properly. 
It you arc ftu'iUn^ t h«* material properly, the most likely trouble 
I : thill the needh* v^r presser foot lus herome loose. If this is 
the rase, bt* siiie to tighten the loose setscrew. If the wrong 
needle ha.', bt»en pLu ed In the nuK hine or If the needle has been ^ 
Incorretily set In the needle bar, lt"will probatly Break. Be 
sure ycni replace the broken needle with a needlv that is made for " 
the machine v*»u ii using and se»*' to It that It Is properly 5i^t 
In the need !«' bar. , , . 

NKl-Dhi: illRLAD HRK/VKA(.t. Iho slzt* and twist of the thread . 
should be checked to be sur** that you are usinp. left-lxJlsf. thread 
ol tlje proper size for the needle vou are using* A thread of cor- 
rect Hlze will pass freely through the eye of the needle. Also 
see If the thread is dry, because damp thread is likely to break* 



W th« thrud It—U Im not rMr«ntibi» for fh* brfaka». 
check the threading and tension ,.f the thread. An Incorre^w' 

lll7r. ,5'" with a check for sharp edge, on th„ hook 

e:««''wjre::rrp:p:r/''""°''"- " -"-p 

„r .f'rn"!! K??"" •""'^'■•E- If the bobbin tension 1„ too tlghl 
or f the bobbin ca,e Is Incorrectly threaded, the bobbin thread 

f iily" ak "of^r^- y/'* 

the bobbin winder. If rounds of thread on the bobbin are laoned 
over on. another, wind the bobbin correctly, rf the bobbin 'a»e 

ILVM I " " ""T °" '^"■■"^ 'he bobbin ca»e and >■ 

shuttle race according to the technical order. If thtre 1, a C 

Shuttle Race Assembly 

It is necessary to remove and clean the shuttle race assembly 
. It beco^nes excessively dirty. The point ^of the shuttle is hoLI 
time« damaged during operating and may require replSent. SmalT 
burrs or rough spots may be r.-moved from the shutUe poln with 
emery cloth; the shuttle may then be replaced a^d the assemb W is 
considered serviceable. Refer to TO v., 7-6-1. page "^"'"^'^ ^'^ 
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separa^^hl^t!'"" '^'''^^ ~ '"'^""'"^ °" " 



I. List throe of the Iri-m.s the Bl-l"") 



Is designed to sew. 



a . 
b. 
c . 



of feed? 



State the max'imum speed of the 31-15. 

.Tno Class it B^{i^ m>rtlne Is equipped with what t^e 



A. What ^ype of stitch doed the 31-15 sew? « 

When*placi"ng the'nefdle In t\L machine, to which side 
does the long (ir«ov€i^go? J 

, 6. What size ncfedle^Ts uged in the ll-is'' 

7.- How can' you determine the crndltlon of the needle? 
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8. State the function of th« following parts of the 31-15. 
a. Thread Take-up Lever 
h. Preaaer Foot 
c. Throat Plate 
iL Slack Thread Regulator 

Tension Assembly ^ 
f. Balance Wheel 

Feed Regulator * / 

h. Feed Dog 
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9. In which direction should you place the feed regulator 
thumbscrew In order %o lengthen the stTltch? 

10. "^ What should be used to cl^an fmix sewing machine? 

11. What Is uded to lubricate tj)e 31-15 sewing machine? * 

12. How often should th<* u-15 be oiled If In constant use? 

11. Wliat is the dlajanc€^^ between the needle eye and the 
shuttle point whc-n the machine Is properly timed? 

14. What la the proper height of the feed dog? 

15. (;ive some reasons for needle breakage* 

< ' *■ ■ ■ 

REFERENCES ^' 

1. TO "iAvy-b-li Singer Sewing Machine, 31-15 
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Exerclsa 2 

Refer to figure 7 and then fill ix\ the blankH on the tUaRr. 
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Figure 7. Functional Features of a Sewing Machine Head, Type 11-15. 
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1. Familiarize yourself with the Clasa 31 sewing machine by 
following the procedures listed below, 

a. Sit nt the machine In a comfortable posltlon- 

b* Locate all the labeled parts of the machine as shown 
In figure 1, 

c. Place your right hand on the balance wheel and turn 
It slowly toward yoii (forward). 

Note: Observe the action of the feed dog as it moves 
forward to get into position to make the next stitch. 

d. Locate the hand prosser foot lifting lever at the 
back of the head. 



e. Raise and lower the presser foot by lifting the 
lever several t Imes . 



1. Tilt the machine head back on its hinges and let it 
rest on the dowel pin rest, turn the balance wheel forward, and 
watch the action on the oscillating shuttle. 

t^. Turn the balance win i I forward until the needle 
moves to the lilghest position. 




1 tHVlTTLI |IA( i NOTCH 

1 adaplH C Alt rOBITION PINGKM 

I rrUD or tllUTTLK BODY 

4 LATCH. 



Figure 8. Removing :md Rop lacing the Bobbin Case. 

h. With the thumb and forefinger of the left hand^ 

open the latch ort the bobbin ^ase (see figure 8)* Holding the 

1 7 



bobbin case by the latch, pull It to thf* left and out of the 
machine. 



case. 



1. Release the latch to remove the bobbin from the 



Note: As long as the bobbin latch Is held open, a 

sliding lug inside the bobbin case holds the bobbin in 

the case. Do not try to force the bobbin out of the 
case while the latch is op en. 

J. Place an empty bobbin in the case. 

k. Open the bobbin case latch, place the bobbin case 
on the shuttle stud (figure 8, part 3) and press position finger 
(flgur.^ 8, part 2) in the shuttle race notch (figure 8, part 1). 
There will be a sharp "click" when the position finger snaps in 
place in the shuttle race notch. 

1. Lower the machine head to its original position. 

Exercise A 
I. Practice machine control. 
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a. Locate the motor switch and turn It on. 

b. Raise the presser foot. 

CAUTION: Never operate t'le machine with the presser foot 
making ^Vect contact„j#l't:h the feed dog, as this will 
d u 1 1^ he^ffefi^L^dtrgtee th . 





T^igure 9. Disengaging Clutch. 



Figure 9A. Engaging Clutch 



c. Place your right foot on the treadle with your heel 
applying pre&sure on the lower edge of the treadle as shown in 
figure 9. 

d. Apply pressure gradually with the toe as shown in 
figure 9, part A. 

CAUTION! Keep hands away from the needle and do not run 
the machine at hl»h apaad. 
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CAUTION: USE A DOUBLE THICKNESS OF FABRIC UNDER THIS PAGE 
FOR SEVZIIC HACHINE PRACTICE. 
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Start and ntor^ the '/uhlrif several ilniMK, Prat t f( ,. 
'>pt.'raLinK Uu^ maihluv \s slowlv \h posHlbli- and applv t\w br/ikr 
quirk Iv sevt^al Mmo-i, 



t . Turn oft t ba* ifuM ox . 

a. Cut on#- j>ftH-»^ of t ahii^" X I r\ 

Doubh^ tabrU so it MHMMuros 8'' X 11". 

> 

Krmove t l>;tiri',s lo through 16 from this workht^ok* 
!. I'luot' I abr U under «Meh figure nnu t w a^. Jirnrtt'iL 
N(^t-: Save the ple^e of fabric for futurt- si'winr, proji-rts. 
(M 1,1 fi> til'/ pro*;st'r foot.. 

HsiLsc t !io ra^'dl*? to the hlKlif'st. position. 

li) IiiSHTt : abi ii' and paper under tlie needl(' and turn 

bala-M'.' whool forwarii i !io nt?od ! o pl,.roos tht* first lino on 

t he pajH'T 

' > ' iviJ n on t ht* nu>t or . 

(fO l^ro^> . r ho ioot trt'adh' with Ih** tnc verv liKtbtlv 

^•^•5 ^'^^w ,o: ifrorto^ ■: i M/ut.-; ic tlwouKh 

(') Ko:7io;..- t !v ! i^iir** fron: {\\r :;iarhliu' bv raising, 
tho ntHHile to its hiv»hoMt posit io:: an.i Iltiji^t' i prrssi-r toot wltl^ 
the hand ! i t t , 

Nott'. nut fielp tho natn ial throuvh lUr r^Arhinv. It is 

nnnecos.sar V to pu.sh or puJl tht* paptM' or matprial; the tefulInK'. 
:'u,s. han{ sm is t^mod to food the mati^rla], properly. Tho paper 
may he ^^ilded through U lightly with the flnv^ertlps, 

i^) krpeat K he same procedure on each flgur<*. 
i;xerclse 5 

To thread bobbin and hoad proceed as follows: 
1. Thread the bobbin, 9*1 

a* Remove the bobbin from the cast* and place on thf» bobbin 
winder spindle as shown in figure 17. 

b, Pas« the thread from the t irrrid Rtnnd down throu^j^h the 
thread hole I n the t ensi on bracket (flRure 17. part A) and down h ntwypn 



the bobbin wtnder disks (flgurt- 17, part B) . Pull tht* thready from the 
lower iiide of the tuualon di.HkH to the bobbin. 

\ 

c. Place thn thread end through the hole in the bobbin 
from the Inaltle out. 

d, Prrss the* latrh thumb lever until the automatic stop 
latch (figure 17. parr D) catches and holds the pulley (figure 17, 
part E) again-^i tUv driving belt (figure 17, part F) . 




/ 



Kt^urt- 17. Windln*/ i nc * Bobb in- 4 

f. Start the motor and hold onto the f*nd of the thread 
where it pr(M rtides from the bobbin, 

Stt'p (Ml the loot treadle *uid apply pressure gradually 

with tho toi*. 

h. (Iciw lnii<* runniMK the machine until the bobbin Is wound 

and ttuMi shut .>ff ih*» iii^ihlne. 

Note: Wheti the bobbin Is full, the winder will stop 
automat 1 rally • 

i. Cut ab c]^>ac^ as possible the loose end of the thread 
protruding from the side ol the bobbin. 

Note: Failure to cut the thread end from the side of the bobbin 
may result In the thread winding around the stud of the shuttle 
body (figure 8, part 3) (page 17). This will cause thread breakage 
or poor bobbin tension* 

j. Remove the thread from the winder. 

k. Place tht- bobbin In the case so that the thread will 
unwind clockwise as the bobbin opiiraterf. The thread will unwind from 
the bobbin aa shown in figure 18, when placed in the case. 

J4 
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Figure 19. Bobbin And^Pobhln Caso. 



I. PuJ 1 the thr f.id'^^^n-i back 'chrouRh the slot (figure TJ, 
part A) out the opening. M :;-!.^' 19^ pnrt le/3vin^» ab^^^^t a 

'*-inch end \>\ thre.^ul. 

riace ttie bobl>in t ms^/ In tlie mnc hJne as ahowD In 
t 1 wrurt* 8 , Pri^e 1 7 - 

\V>te: Be sure the ♦hr-vt! ^nH Is hanging to the Ictt of the 
position tinger ready ti> hr picked up by the needle thread » 
fli^,ure R, page 17. 



Thread the Head, (St^- figure ?()) . 
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POSITION riNGUI 
BOBBIN CASt I IN SHUTTLE RACE NOTCH 
LATCH CLDSEp. I 




Flj^ure 20. Bobbin (::<He In Shuttle R.ue witli Bobbin Tlir^'ntl 

Ready to be Picked up by Needle Thread* 



1^ 



X- 



r 



i tiiu k the titled le* 



(1) Kalso th<^ neecUe bar to the, highest posit Ion, 
Loosen the nee.il r c Kimp screw and remove the needle* 



size. 



(J) Chen k the needle for proper class, variety iind 



**r burred. 



( 0 Never '.so a bent needle or one that is blunted 



(•'♦) Insert the ntfedle shank as Tar Into the clamp 
as It will ^o; turn i he long RroovB. .xifljii;^^ so that it faces 
the left and is directly in line v/ithWe arni of the machine. 
Tighten the clamp screw. 




iy,iirf 



I'd reading Points. 



Thre/id thr needle. Pans the thread through the follow 
InK points (see figure 21 )• 

(1) Top ))ole in left-hand spool pin. 

(*M Top liole in thread retainer. 

(i) Botiom hole in thread retainer. 

(A) Tension disks. 

CAUTION: Make certain the thread I3 pulled between the tension 
disks until It touches the tension stud. 

(5) Hook of thread takeup spring. 

(h) Slack thread regulator. 

16 
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(7) Hole In thn^ad takcup lever, 

(8) Top eyelut on faceplate. 

(9) Bottom eyrlot on faceplate- 

(10) Eyelet in neecle bar thrend Ruard. 

(11) Eye of needle. 
Catch the bobbin < bread. 




Figure 22. Needle Thread Being Used to Draw Bobbin Thread 
up Through Hole in Throat Plate. . 

(1) After the needle has been threaded and the bobbin 
ease replaced, the operator must use the needle thread to catch and 
draw the bobbin thread up through the hole in Che throat plate, as 
illustrated in figure 22. 

(2) By operating the hand lifting lever, lock the 
presser foot in its raised position. 

r- 

(3) With the left hand, hold the end of the needle 
thread a little slack and toward the upright of th*» arm. 

W With the right hand, turn the balance wheel down 
toward you ufitll the needle movei from its highest position, down, 
and back up to its highest position. If the needle thread is held 
with a light tension during this operation, and if the needle ia 
'correctly timed, it will catch the bobbin thrraci. 



(5) Draw up the needle thread, and the hQhhka thread 
will come upi with it through the hole in the thread plate, as in 
figure 16. 



Exercise 6 



To practice operation of a threaded machine, proceed as follows: 
1 . Insert the work. 

a. Raise the presser foot* ^ 

b. Place the edge of the material you have been using 
under the presser foot. 

c. Pull both the needle and bobbin threads under the 
presser foot. 

d. Lower the presser foott 

e. Hqld the needle and bobbin threads with the left hand, 
turn the balance wheel forward with the right hand, and make three 

or four stitches In the material by hand-turning the wheel. 

Note: If the balance wheel is given a complete turn backward 
when the machine is threaded, it will break the thread. 

Turn on the motor. 

g. Sew a few inches. 

2* Remove the material. 

a« Turn the balance wheel forward until the take-up lever 
is in the highest position. 

Note: When the take-up lever Is In the highest position, the 
oscillating shuttle has completed the formation of the lock- 
stitch, leaving both the needle and bobbin threads free to be 
pulled from the machinep 

b. Lift the presser foot with the hand lift lever • 

Note: This releases the pressure on the tension disks, thereby 
releasing the tension on the needle thread so that the material 
can be easily pulled from the machine without breaking threads. 

c. Remove the material from under the presser foot by 
pulling it away from you# 

d. Cut the needle thread (top side) one-eighth inch from 
the material, turn the panel so the bottom side will be up. Pull 
the needle thread to the underside of the material by pulling on the 
bobbin thread. 

e* Cut bobbin thread close to panel. 

Note: This is done to bring both cut ends to the underside 
«nd avoid rjigged threads on top of the material. 
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Exprclee 7 

To regulate the number of stitches per Inch, proceed aiVollows: 

Note: The feed regulator thumbscrew, figure I, on the front of 
the ana regulates the length of the stitch. To change the length 
ot the stitch, loosen the thumbscrew and move it down to lengthen 
the stitch, and up to shorten the stitch. 

1. Draw (with a sharp-pointed pencil) two parallel lines one 
Inch apart on a scrap of cotton duck (two piles). Sew across these 
lines and count the number of stitches per Inch. 

2. Loosen the thumbscrew and lengthen the stitch by lowerlna 
the regulator, 

3. Shorten the atltch by raising the regulator. 

4. Set the machine to sew eight stitches per inch. 

Exercise 8 
To adjust tensions, proceed as follows: 
1. Needle thread tension. 

a. Cut a strip of llKhtwelght duck 6 X 12 inches. Double 
It to form two plies of material 6X6 Inches. 

b. Turn on the machine and sew for a distance of two or 
three Inches. 

c. ].ift the preHHur foot wltii the hrtnd Hff ievor mui 
exnmlnc tlic «t!trhlnK formntfon on both nldi-M „i j !„• I rr l<i I . 
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Figure 23, Correct and Incorrect Adj<mtmvnti« on 
Needle and Bobbin Thread* , 



Mote: Figure k3 ahow« the correct and incorrect tension 
adju»ta«ntti on the needle and bobbin ehreods. "A" ehotfs the 
lock formed In the center of th^ plies of material, indicating 
that both the needle thread tension and the bobbin thread 
tension are correct. "B" shows the lock formed on the top ply. 
Indicating that the needle thread tension Is too tight and the 
bobbin thread tension too loose. "C" shows the lock formed on 
the bottom ply, indicating that the bobbin tension Is too tight 
and the needle tension too loose. 

d. Adjust the tension as necessary by slightly turning 
the thumb nut on the needle thread tension disk clockwise to increase 
tension or counterclockwise to decrease the r:enslon and lower the lock. 

e. Sew on the material again for a few inches, and check 
the stitching formation. 

f. Adjust again. If necessary. 

Note: If the correct tension cannot be obtained by adjusting 
the tension disk, the bobbin tension will need adjusting. 

2. Bobbin thread tension* The tension on the bobbin thread 
is regulated by the bobbin case tension spring screw pointed out by 
the screwdriver in figure 24, To iuc^.-nse the tension, turn the screw 
to the right. To'decrease the tonslon, turn the screw to the left. 
When the tension on the bobbin thread has been properly adjusted, it 
is seldom necessary to change it, because a correct stitch can usually 
be obtained by varying the tension on the needle thread. Changing 
the thread size sometimeB makes it necessary to change the bobbin 
tension. 





Figure 24, Bobbin Thread Tension Adjustoffint. 

a. Thread the bobbin case. 

b. with a jeweler's screwdriver, loosen the screw. 
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thread. 



Note; This screw Is very short, slightly more than the thtck- 
ness of the case; therefore, care should be taken to prevent 
the removal of the screw, as this usually results In Its bclna 
lost. *^ 

c. Test the loosi-ness <f the thread. 

d. Tighten the screw. Pull the thread to test the tension. 

e. Set the screw ao that a n»derate pull rele/iNes the 



Exercise 9 

To adjust the pressure on the presser foot, proceed an follws: 

Note: The pressure of the presser foot upon the material rnablcB 
the feed dog to push the rasterlal forward each time the needle 
goes up. For the needle to make an even stitch, the material 
must move forward at a uniform speed. If the pressure is too 
light, the dog does not feed the material, the needle hits in 
one place on the material and the bobbin thread knots up. If 
the pressure is too great, the feed dog is worn unnecessarily 
and feeds the bottom fabric faster than the upper fabric. The 
pressure on the presser f.>ot is regulated by the pressure regu- 
lating thumbscrew on top .t the machine, figure I. 

1. Turn screw downward to increase pressure on the material. 

2. Check the pressure by running the machine for h few stitches. 

3. Turn screw upward to decrease pressure on the material. 



Exercise 10 

To time the machine ho that the needle and shuttle will form the 
lockstitch, complete the following steps: 

1, Remove the throat plate. 

2, Check the class of needle and its insertion into the needle 
clamp, 

3, Turn the balance wheel toward you until the shuttle point 
moves forward and is centered on the needle. 
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Figure 25. 



Shuttle Point Positioned 1/16 Inch 
Above the Needle Eye, 



4, If the sl.4ttle point is not 1/16 inch above the eye of the 
needle (figure 2S), rt^nove the faceplate, loosen the screw in the 
needle bar connecting stud and move the needle bar up or down to 
correct the position. Secure the screw and replace the faceplate. 



Check the timing and then replace the throat plate. 
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Exercise U 



The tenaion of the thread take-up spring should he sufficient 
to reduce the slack In the needle until the eye of the needle, on 
its downward stroke, enters the materfiU. Tension on the thread 
take-up spring Is adjusted as follows: (See figure 2ft). 




Figure 26, Adjustment of Thread Tension 
Assembly (Spring Tension and Position) 



V 




* - 



FlRure 27. Adjust Needle With Feed Dog. 
« \ 




FiRure 28. Eccentric Collar and Setscrew. 
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1. Set the take-up spring regulator casing at a twelve o'clock 
position. 

2. Turn the knurled ii,ut on the tension stud, nntU It Is 
positioned on the extreme end of the stud, toward th«« operator. 

3. Insert a screwdriver in the end of the stud and turn the 
stud to the operator's left. (Thia action wllJ loosen the atud ho 
that the spring may be set withojit damage.) 

4. Raise the presser foot to the up position and position 
the spring 1/4" from the slack thread regulator. 

5. Hold the spring In this poHitlon and Insert the screwdriver 
in the end of the stud. 

6. Turn the stud to the operator's right and tlRhten It 
against the sp-lng. 

7. Push down gently on the take-up spring and check the 
position of the spring with the slack thread regulator (1/4"). 
Reaccomplish steps 1 through 6 if the spring is out of position. 

Exerclsi )2 

Time needle with the feed dog: 

Check feed dog height Insuring that it Is slightly less than 
one full tooth above throat plate at its highest point of travel. 

NOTE: The feeding mechanism needs timing if there is a twisted knot 
every two or two and one-half Inches which cannot be eliminated by 
adjustment of the tension. Do !!2i the feed eccentric until 

you have checked the timing of the needle . The procedure will need 
careful supervision by the instructor the first time. 

To time the needle with the feed dog, proceed as follows: 

1. Set machine to sew longest stitch possible, 

2. Turn the balance wheel In the direction of operation until 
the feed dog is as far back as it will go and on the down stroke, see 
figure 27, 

3. Move to rear of machine and remove arm side cover by reuiovlng 
the thumbscrew, see figure 28. 

4. Feed wechanlsro B, and setscrew A, figure 28, will be visible. 
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5. Halting laechMnltim with rlghl hand, loostn s«t«er«%/ one- 
h»l( turn. 

6. Reaiet feed dog level with throat plate by turning feed 
nechanlsa, B figure 28. 

7. Holding feed mechanism with right hand, turn balance wheel 
In direction of operation until point of needle It on down stroke 
and ready to enter material, figure 27, 

R. Holding feed mechanism with right hand, tighten setacrew, 
A, figure 28. 



Exercise 13 

111** tension asaembly is adjusted by turning the thumb nut on 
thf tension stud, forcing the tension spring against or away from 
the tension disks. Since this assembly applies direct pressure on 
the needle thread, the area between the tension disks must be kept 
clear of rust or foreign objects as follows; 

1. Remove the thumb nut, tension spring, tension release 
washer, and tension disks. 

* 

2. Clean the inside areas of the tension disks with s soft 
cloth. Remove rust with emery cloth. 

Mote: Do not apply oil to any of these parts, 

3. Reassemble by positioning the tension disks, tension release 
Wisher, tension spring, and thumb^nut on the tension stud. 

Note; Be careful not to cross thread the thumb nut on the tension 
ittud. 



46 



% 



Exercise 14 

To troubleshoot the lanchlne for skipping stitches and thread 
breakage, proceed as follows: 

1. Skipping stitches. 

a. Remove the throat plate after taking out the two screws 
and check for the following: 

(1) Needle for correct number (2055) or correct class 
and variety (16X87). 

(2) Loosen the ciamp screw *^lch holds the needle In 

Its position. 

(3) Push the needle u£ in the clamp as far as It will 
go and tighten the clamp screw to hold the needle In its correct 
position. 

(4) Turn the balance wheel toward you until the point 
of the shuttle, on its forward stroke . Is centered on the diameter 
af the needle. 

Note: The top of the eye of the needle should he 1/16 of an inch 
below the point of the shuttle. If above procedures are Incorrect, 
reaccompUsh exercise 10. 

2. Needle thread breakage. 

a. Check the machine for proper threading. If it Is not 
properly threaded, reaccooplish exercise 4. 

b. Set the needle w^h the long groove to the left. 

c. Check the needle thread for prop«r tension. Follow 
procedures in exercise 7 to get correct needle thread tension. 

d. Check the shuttle for sharp edges. If there is evidence 
of dansage, smooth with emery cloth, 

e. Check the needle for defects. If needle is defective, 
blunted, or bentj remove and replace with a correct size and variety 
C^055 or 16X87). 
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Figure 29. Correct Position of Shuttle "n'rlvcr and Needle Bar 
to Remove or Replace the Shuttle Race Assembly. 



1 . TO 34y 7-6^1 
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ExerciBo 15 . * 

* 

To repair or replace parts in the shuttle race, dlsaRsemble an 
follows: 

1. To remove the shuttle race turn the bnlanre wheel until the 
needle bar travels as far upward as possible. The shuttle driver 
should be In the position Indicated In figure 29. 

Note: The. shuttle race assembly cannot be disengaged from 
the shuttle driver, during removal or replacement, until the 
needle bar is at the highest position* The upper and lover 
shafts of the sewing machine are connected; turhlng the balance 
wheel will change the position of the needle and the shuttle 
driver. 

2. Remove the two outside shuttle race screws. 

3. Slip the entire assembly to your left and downward. During 
removal, apply. finger pressure to the stud of the shuttle body to 
prevent the shuttle from rotating in the assembly* Place the assembly 
In a parts box. 

4. Using cheesecloth, remove thre^^! and dirt from around the 
.shuttle driver. 

5. Take the shuttle assembly from the parts box. Lay the assemply 
on a flat surface for disassembly. DO NOT HOLD TH^ SHUTTLE RACE ASSEMBLY 
IN YOUR HAND TO REMOVE PARTS; THE SCREWDRIVER MAY SLIP. 

6. Remove all the 'parts of the shuttle race assembly, inspect- 
ing and cleaning each part. If the shuttle point has been damaged it 
should be sanded down vith emery cloth. If beyond repair, replace it. 

7. Reapsemble the parts of the shuttle race. The beveled edges 
of each minor part will be positioned toward the shuttle driver. 
Secure screws' in the assembly but do not apply excessive pressure. 

8. Position the needle bar at its highest position by turning 
the balance wheel toward the operator. Insert the assembled shuttle 
race so that the outside screw holes of the race are In line with 
those of the housing. Insert and isecure the two shu|ilLle race screws. 

Caution: I^Kj^he shuttle race la not seated In the housing of 

the tt-'^hine, the shuttle point will clip the needle during 
operatXv^n. 
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Life Support Syitcoa Breach 3ASR42733-SW-705 
Chanut* AFB» Illinola 

MACHINE SEWN SEAMS 

OBJECTIVES 

Upon completion of thlt unit of liietructlon you will able to 
febtlcete nuichlne seams end stitches. 

INTRODUCTION 

Parachutes are devices that become worn, torn, end in need of 
various repairs and modifications in order to insure their continued 
serviceability. Each Job calls for specific seen and stitch 
formations that are standard in construction. 

INFORMATION 

CHARACTKRISTICS OF MACHINK SKAMS 

^ Machine seams or stltchlngs have the following specific 

advantages ia?(rer hand-sewn seams: (I) speed, (2) appearance, and 
(3) uniformity of tension. Their desirable characteristics are as 
f ol lows : 

Strength 

Strength of a seam or stitching depends on the type of 
thread, stitch type, number of stitches per Inch, the construction 
and tightness of the seam, and the size and typt' of needle point 
used . 

Note: The strength of the seam should equal that of the 

material it Joins, Use only the material specified 
for the assembly In the applicable technical order. 

Elasticity and Flexibility' 

Elasticity and flexibility depend on the stretching qualities 
of the material used, the quality and tension of the thread, the 
length of the stitch, and type of seam or stitch used. 



OPR: 3340 TCHTG 

DISTRIBUTION: X ■ I ? 

3340 TCHTG/TTGU~L - 410; TTVSA - 1 



DurablXlty 



Durability la dttamlnad toy th« vaarlng quAXielM of the 
ouKerUXi th« quality of tho thread u««d, and prepor citnalon, 
imich vlXl aat tha aeitchaa waXX into tha material to raduco 
abraaiona. Halation batwaao tha aUatieity of tha aeam and tha 
alaaeielty of tha natarial ia v^ry important in dattrmining 
durabiXity. 

Security 

The security of a seam or stitching depends chiefly on the 
stitch type and its ability to resist unraveling. The stitch (oust 
be well set In the i&aterial to prevent snagging irhlch can cause 
thread breakage and unravel some types of stitches. Sean "run- 
offs" weaken a seam. All seam ends should be backs t itched or 
anchored to prevent the seana from unraveling . 

Appearance 

I 

Appearance of seams Is largely controlled by their construc- 
tion and neatness of workmanship; however, appearance should be 
secondary to a^y of the three factors explained previously — 
strength, elasticity and durability. Size and type of thread and 
length of stitch may a'so affect appearance. 

TYPES AND CLASSES OF SEAMS AND Th1:IR USES 

Seam Specification 

STITCH. A stitch is one unit of thread formation resulting 
from passing a thread through a material at uniformly spaced 
intervals. The class of stitch Is indicated by a specification 
number; for example, 301, which specifies a United States Standard 
Lockstitch. The Class 31 and UIW sewing machines sew a U.S. 
Lockfititch 301. 

SEAN. A seam is a Joint consisting of a sequence of stitches 
uniting two or raor* pieces of material. 

STITCHING. A stitching consists of a sequence of stitches 
for finishing an edge or for ornamental purposes, or both, in 
preparing parts for assembling. The seam or stitch formation is 
indicated by a symbol consisting of three parts: 

1. The first part denotes the class and consists of two 
upper case letters; for exan^le, SS. 

2, The second part denotes the type of the class and 
consists of one or saore lower case letters, for example, a. 
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3. The third part denotes the number of rows of stitches 
used and consists of one or more Arabic numerals preci-ded by a 
dash; for example, -1. 

The complete seam specification for the examples given thus 
becomes 301-SSa-l. 

Classes of Seams 

The three classes of seams art? SS (super-imposed seams); LS 
(lapped seams); BS (bound seams). 

CLASS SS. SUPER-IMPOSED SEAMS. These are formed by placlnjj 
one ply of material above another with the edges togefher and the 
seam along one side. Super-Imposed seams are usually made with 
two plies of material, although more than two plies can be used 
for special projects. The edges may be folded under' hut they ar 
never overlapped when the stitching Is made. Types of super- 
imposed seams are SSa~l and SSc-2. (Figure 1.) 




A. 




B 




Figur* 1. Typea of Sup«rlinposid S«M8t with CroM-Sectional Vl«w». 



The SSa-l seam is the simplest method of joining two or more 
pieces of material. It is also used as the first step In the 
formation of other seams. The seam uaed In parachute work requiring 
the SSa-1 seam as the first step Is the LSak-2 seam. 

The SSc-2 seam is used for making parachute shot bsgs, tt Is 
also used In making channels for sash cord when making handles on 
carrying bags and cases. 
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Flftur« 2. Lti»p«d S«CB Fonuitloa wieh CroBi-Seetienal Vi«wi. 

CXASS LS, LAPPED SEAMS. These are fonaed by the edges of the 
piles of oMterial overlapping a sufficient distance and stitched 
with one or more rows of sewing as shown in the cross -sectional 
views in Figure 2. Types of lapped seams are LSc-2, LSc-4, LSd-1 
and LSak-2. 

The LSc-2 and hSc-4 seams are used In the construction of the 
canopy. The LSc-2 seam Is used for the sectional seams and the 
LSc-A for the channel seams. The Interlocking of the folds makes 
the LSc seams the strongest of the seam formations. 




Plgiurs 3. Bovnd Smm, GSa-2. 
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or ifH^r^ 2. part C) Is used In sewlnR pockets 

or patches. The seam is used In canopy repair work to Lt^K i, 
holes In the canopy. *epajr worK to patch small 
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Flsur. 4.. Eds* Flnlihlng Stitch. EFb-4. 
CLASS BS, BOUND SEAMS. BSa-2 are made by fddln. h)„H, 

edge. Of ^L-'iif 

practice work on this seam m..^k «4: S^ven to the 

BSa-2 seam. ' ""''^ °^ "P^^'' '^^'^ includes the 

Class of Stitching 

with tubular webbi^rrelnfoi^^^^^ 1'"' strength. This stitch.' 
vent and tW «kfrt «f !i ^' ^° fo*"™ ^ems at the 

used ti\h!^'^ ^"u pictured on the preceding paaes are 

used In the parachute shop for modification 7 f 

parachute canopy, pack, seat and backpays or for L\[ 
and bags for shop equlDtaent and tJ.^^ IL fwking covers 

used m the con8tru2?iorof tut ^^^'^^ stitches 

Figure 5. ^^'^^^"^"O" ^^e canppy and pack . re shown in 

I I f7 



6 



165 





CANOPY 



COMPLETE BIAS-CUT CANOPY PANEL 



LS d - I 




BSo-2 



PACK 



Plgur* 5. S««M U««d In Cftoopy m4 P«ck Conitruction. 



Typ«« of Superinpoied Senm with Crog.-Sectional Vim. 




Seanrn and Stitchli^K KeqiilremtMit h 

In fabriciitlng the varioufi clasBes of seamst the following 
rules should be followed: 

!• Stitches must be tight and well set into the lodteriaU 

2, Seam ends must be securely overstitched and backstitched . 

3. Material should be cut straight and true fo * straight 
and evfn seam formation* 

Tite following rules should be followed in determining the 
correct spacing of RK>re than one line of stitching and placing of 
a seam the correct distance from the edge; 

K Binding tape should be sewn 1/16" from the selvage edge 
of the tape# 

2. Heavier tapes should be sewn from 1/16" to 1/8" from the 
edge. Raw ends of tapes will be sewn 1/A inch from the raw edge. 

3. Horsehide and thin leathers should be sewn 1/8" from the 
edge in patching, trinuning, etc. 

4. Raw edges of 8 to 15 ounce duck should be 8«wn 1/2" from 
the edge. ^ 

5. Material will be folded no less than 1/2" for rein- 
forcement. 

6. Folded edges of 8 to 15 ounce duck should be sewn 1/8" 
from thit raw edge. 

?• The second and succeeding rows of stitches should be 
made 1/4" apart. In heavier material, it is soo^times desirable 
to separate the rows as wiach as 3/8". 

8. Heavy duck, heavy fabric, or the heavier leathers may be 
sewn approximately 1/4" from folded edges for best results, while 
the raw edges of such heavy fabrics need at least 1/2" to 3/4" 
seams for security. 

9. Light nylon or aircraft fabric should be sewn 1/16" from 
the folded edge. Rawc^difes of these light materials are seldom 
sewn together except as the first step of another seam, 

10. When you are sewing a row of stitches and the thread 
breaks, start sewing again 1/2" in front of the break and sew on 
top of the existing stitches. 
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ExercL.se I 

Write the answers to the following questions on a separate 
sheet of paper. 

1. What are the 3 basic advantages that nuichine seams have 
over hand sewn seams? 



2. What form of security is given to a nwchlne sewn seam to 
prevent the stitching frora raveling? 



3. The class 31 sewing machine sews that type of stitch? 



4. What is a seam? 



5. Name the 3 classes of seams used in parachute work. 



6. What seam formation is formed by placing one ply of 
material above the other with the edges together and the seam 
along one side? 



7. In the seam designation LSak-2, what part represents the 

type? 



8. What is the difference between a SSc--2 and SSc-4? 



9. Binding tape Is used for what class ot seam? 



10. How is the EF stitching formed? 



11. When sewing an 8-ounce cotton duck, how far should one 
•ew from the raw edge? 
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12. When one is aeytng the SSc-4 seam formation, how much 
luterUl !■ folded und«r for r«lnforcefl»nt? 



13. How far apart are rows of stitchee on lightweight 
materials? 



14, When sewing on lightweight nylon how far should you sew 
froa the folded edge? 

\ 

Exercise 2 

to figures 3, 4 and 5 in student Study Guide and the 
section entitles Seams and Stitching Requirements. Practice 
sewing the machine seams and stitches applicable to parachute 
repair. Proceed as follows: 

1. Cut 20 pieces of 8-ounce cotton duck, each 4" X 6". 

2. Sew two (2) of each of the seams illusirated In figures 
6, 7, and 8. 




TUtHlLAS WtMWO 

RcmroficcMeNT 



U i 



Flgurs 8. 

Exercise 3 

1. Cut 10 pieces of l.l ounce ripstop nylon, each 4" X 6", 

2, Sew two (2) each of seams A and B in figure 2, and two 
(2) of the seam illustrated In figure 5. 



/ 
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PROCEDURE 



Fabi:lcace the following from cotton duck. 

1. • Cut seven^leces of fabric (cotton duck) size U" x b*\ 

2. Sew the following aeaos and stitchings: 



a. 


SSa-1. 


b. 


LSd-1. 


c. 


LSc-2. 


d. 


LSa-l. 


e. 




f. 


EFb-l. 


8- 


EFa-l. 


h. 


BSa-2. 
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IDENTIFICATION/CONSTRUCTION/MAINTENANCE OF 
PERSONNElj/ORGANIZATIONAL CLOTHING 

OBJECTIVES 

\ 

Uppn cooplation of f his unit of inttruction, you will ba able zo 
describe the constructional features of flight clothing and their appli- 
cation. In addition, you will be able to state how clothing will be 
inspected p identify defect markings, and describe tht proeadure for 
making repairs in accordance with TO 00-25-120 and TO UP3\;-112. 

INTRODUCTION 

V 

The Air Force is responsible for furnishing suitabls clothing for Air 
Force personnel who work in different climatic areas of the world. Cloth- 
ing and equipment must withstand exposure to these varieties of conditions 
as well as keap the wearer comfortable so ha can devote his anargiss to the 
job at hand. Personnel must also be given protective clothing for possible 
emergencies over land or watar. The responsibility for the inspection and 
repair of the many types of flying clothing rests with the Fabrication and 
Parachute Specialist. 

INSPECTION OF AIRCREW FLYING CLOTHING 

When an article is damaged, it must be inspected to determine what 
should be done with It. It is unsuitable for use in its present condition. 
The inspector muse determine if it is suitable to be restored to a 
serviceable condition; he answers the question, "Is it reparable?" H» 
decides this question by estimating the labor cost of repair at the r^: a 
of $3.75 per hour plus the cost of material to arrive at the total repair 
cost. If this cost is less than 65% of the serviceable supply catalog 
cost, the item is tagged reparable with a green tag. If it is more than 
65%, the item is tagged "condition dondemned" and tagged with a red tag. 
The limitation of 65% of cost does not apply to items in critical short 
supply . 

Inspection of Flight Coveralls 

The coverall having the following damages is condilerad reparable: 
soiled; damaged hardware; open seama; small tears, rips or holes, torn 
pockets or flaps; frayed arsaa; or damaged map clip. It is obvious that 
if all of tha things mentioned were wrong with a garment, it would be 
uneconpalcaX to repair. Anything in excess of the damages mentioned is 
cauae for marking condemned. After all instructions which may be written 
about inspection, the final determination as to the wisdom of repair 
will depend upon the experience, sincerity and ability of the inspsctor. 
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An Arrow viXi call aettaeioa to «ny g«Rtr«X 



An X or erosa U u<«d to indieato hlddon 
facts t^lch.pay ba isiaido tho gamat or undar 
tha partlcuUc portion baiag Inapactad. 

A elrela with a croaa ia uaad to indieata a 
aiaaing, button, tha croaa indicating tha axact 
locati-Qn of tha button. Alao, the circXa with 
an arrow pointing to it will inilieato « anaXl 
hole. 



An oval iiidicatea a adaaing buttonhole, 
length showa the aisa of tha required 

buttonhole. 



Xta 



Thia mark ia used to indicate any portion of 
a garment which ia coo short; e.g. length of 
trousers or sleeve Xength. The Xength of the 
vertical Xine showa How short a particuXsr 
part is. 

A Xine drswn at the edge of any part of a gar- 
ment indicates that the garment is too Xong. 
The distance between the horisontsX Xine and 
the edge of the garment shews how much too 
long the particular part is. 

This mark indicatea chat the seam involved 
should be let out to that extent. 

Two lines, one on each side of a seam, point 
out the Aeed to take in the seam the distance 
betwaan the two lines. 



Figure 1, Defaot Skwkinge. 

A man*s flying coverall of every type must meet certain rsquirements, 
which dspend upon the Immediate use to which it will be put. The CWU-27/P 
is a typical type while tha CWU-l/P is similar but heavier. The CWU»27/P 
is made of sags green or indian orange color, with different colors being 
preferred by different comsiands, dspanding upon ths job thair flyers have 
to do. Obviously, a flyer who might have to eject over anamy territory 
would net want one colored indian oraa^a. On the other hand, if he ware 
flying only over our own country it would be of advantage to identify 
himaeXl by wearing an indian orange covaraXX. 

A damaged coverall would need to be inspected first to see if the 
sippers on tha cXosurs were operative. Turn eoXlara, pockets, wristbandsl 
and bottoiss so that ths inside can be Inspactad as weXX as tha attachment 
to the gai^nt itssXfi Many damages are not the reauXt of wear but because 
at taara. Rips seem to grow vsry fast, so the wearer should have tha rip 
repaired whiXa it is stiU'smaU, Chack the garment for small taara and 
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•OAgi. Sqsm of thsse c«n be darn«d, but 11 pemltt«d to auy unacnded. 
wUl iooii require Imvgm patches. The repairman shpuld be careful to use 
repair naterlal like that fron which the garment le made. Often, if u i. 

r!f^.''S??^'*!!"J^^: "^''^ ^^'^^^^^ 8«lactlon of the earn, 

color will be hard to accotnpllah. 

/ 

3»1 ^^•"'^''^ 00-25*120, Sec 1. Pge 3 and 4; TO UP3-l*li2. Sec III. Pg 
Defect Markings 

Certain marklnge are ueed when clothing Is Inepected to Identify the 
defact. Standard markings, aa Illustrated In figure I, ere required ae 
the clothing may be Inspected by one person and repaired by another. 
Standardization insures that the same marking will mesn the same thing 
to every specialist and the proper repair will be made. Whlta tailors' 
chalk la uaually used to mark the defect. Mark the garment close to the 
defact In such a way that the marks can be easily removed. The purpose 
for which each marking is used is listed in figure 1. 

Reference TO 00-25-120, Sec 1, page 4. 

REPAIR OF AIRCREW FLYING CLOTHING 

Because the Air Force has a large number of personnel, the task of 
correctly fitting all of its members with clothing of the proper size is 
a big one. It is extremely important that clothing fit properly. 
Clothing, properly fitted, not only looks better but feels better and 
wears longer. Clothing which is too small binds, rips, and pulls apart 
^ at the seams. Garments that arc too large look bulgy and unkapt, and 

have a tendency to fray whan rubbed. Proper fitting also affects the 
body protection'provided by the clothing. Tight-fitting clothes do not 
give sufficient protection against the cold because they do not allow 
.^ough room for air, which acts as natural insulation. In warm weather, 
they cling to the body and prevent the circulation of air, which acts as 
a cooling agent. Consequently, alternations are necessary to give 
proper fit and a neat appearance. Also, repair prevents excessive 
damage and increases the life of the clothing. 

Fabric Repair 

Material used for the repair of clothing will be the same as that 
from which it is constructed. In some cases, it may be necessary to use 
some salvage fabric because of shortage of rspalr material or because 
used material may not blend with the garment. Wristlet and waistband 
material is loosely knitted which ^rovldas sufficient elasticity to fit 
snugly around the arms and waist of the wearer. Wrlstlsts ara knitted in 
seamless, tubular form or may be fabricated from the sama material as 
waistbands. Wristlets should be replaced in pairs and sawn with 4-5 
spl. 

Neat and durable repairs to fabric clothing ars assured when you 
follow cartain guidelinea that have proven affactive. The Euldelines 
you will follow are: < 1^1} 

Q a. Ren»»ve the old broken stitches before reseving a seam. 

ERIC 4 



b. Sav through chu old n««dX« hoXai wh«a rM«wing an op«& sMa. 

e. Do not mix kinds, wcighta, or colort of MCarUI whon patehlng. 

d. Sew tho r«p«lr froa €h« faco or oxpoaod tido. 

o. Dam hoXaa or taara undar 1/2 inch without ralnf orcanant . 

£. Reinforce holaa or taara from 1/2 inch to 7/8 inch with fabric 
on tha uadaraida of tha matarlaX bafora darning thaa. 

g. Trin ralnf orcaaant fabric cloaa to the dam. 

h. Repair holaa or tears over 7/8 Inch by patching. 

It la important to raaembar that all old thraada muat be raaevad 
from tha damaged portlona and new saama nuat be made ao that none of tha 
old naadla holaa will ahow. To provide maximum atrangth In the aaam, 
uae tha correct machine thread and alx atltchaa per inch. Match all 
thraada with tha color of the material being repaired. In a«aa Inataneaa, 
two colore of thread are required, one to natch the outer part of tha 
garment and the other ro match tha lining. You can do thla by uaing one 
color thread in tha bobbin and another color in the needle. When garments 
are being repaired, keep them as dean aa poaaible by keeping the working 
area and equipment free from duet, dirt, and graaae. Tha atrangth of the 
repair dapende on the type of repelr, the naehine thread, and the nua^er 
of atltchaa per Inch. Check all aaama for proper type, and check sewing 
for correct distance from the edge of the material. To repair a long 
tear, firat sew it together by hand; then nachine-aew a cloth or leather 
patch over the outer surface of the repair to Incraaae its durability 
and improve its appearance. 

Interlocking Fastener Repair and Replacement 

If we ail had unlimited patience, you would seldom have to replace 
an Interlocking fastener. Perhaps you have been guilty yourself of 
yenklng on the pull of a slide when you coiad have backed the elide 
allghtly and eliminated the jam in the ecoops. Whether the danaga to an 
interlocking fastener is avoidable or not, it is still up to you to 
rspAlr or replace it. 

HEPAIB. The service life of an interlocking faatener dependa upon 
the aaseably, installation, and care the fastener receives during and 
after It is Inatalled. Open and close the chain of acoops only with the 
slider. Do not use pliers or any other object to pull together or pry 
apart the chain of acoops. If the scoopa are clogged with dirt, do not 
atteapt to open them until after you remove the dirt with cleaning 
fluid. Damaged faatanera are usually th>M result of improper aaeably, 
carelesa handling, or a faatener too light for the work. Figure 2 showa 
aome of the troublea which nay be the result of improper aaaembly and 
carelesa handling. View A shows a faatener which has separated behind 
the alider. Thla may be caused by a slider which has spring or spre««d 
apart. To repair the fastener, install a new alider. If the alldir 
catchea any looae threads, cloth, or dirt between it and tha scoopa, it 
nay bacoae jasnad, aa shown in view B. Slowly work the slider down the 
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Fijure 2. Intertcaking Fastener Troublee, 

h^^iL^^*""""^" """^^^ obitruction can ba ramoved. Whan tha top and 
bottom -topa ar. ml.alag aa .hown In vi«, C, replaca thaia If tha baadlng 
on tha tapa haa not bean damagad. If tha baadlng 1. damagad, ahort.n * 
off r^L*? iT^i^ ««« stop.. Whan the ecoop. have baan ripped 
off aa ahown in Vlaw D, either ehortan or replace the faatener. You 
Will aieo find that tears in the tapa or tape bead often require faatener 

atttr^i'^hiS!' ••"•"''^ ' - " 

REPLACFMEST. Unaervlceabia Interlocking faatenars ere removed by 
cutting the threads which hold the fastener in place. Take care durlL 
cutting to avoid cutting the fabric to which tha fastener is attached. 

Three methods of folding tapes for Installation are shown in figure 
J. In method A, a single diagonal fold is made. In method B. the tape 
Is folded a second time to make the tapa even with perpendicular to the 
tape s^ide. Method B is used where the edge of the material to be 
""i"' u"?''"^'* ^« «ith the top stops of the fastener. A combination 

of method* A and B is used when two fasteners miet co form an angls wl-h 
each other. In method C. the tape is folded under at the anda. as 
illustrated, to form a straight adge. Thla method is used at either or 
both ends of the tape where apace allows this fold to be uaed. 

Several methods of sewing are uaed to Install interlocking fasteners 
on clothing and other items of fabric and laachar equipment. The different 
methods are divided into classea and types of classes. The methods of 
installation are identified by uppercase and lowercase letters. The two 
taain claases of faatener installation are the vlelble attachment and tha 
concealed attachment. Vlaibla attachments are designatad by the use of 
a capital letter V. and concealed attachments are designatad by a capital 
c. The aacond part of the symBol uaed with each class denotes whether 
the attachment is a single pleating designated by capital letters SP, or 
a double pleating, designated by DP. The lowercase letters, such as a, 
b, c, and d» specify the different attachments and are followed by a 
number which indicates the number of rows of stitching used to install 
the faatanar. The number 301 preceding the symbol indlcataa that It Is 
a US govammant standard lockatitch. 

Some examples of common attachments are shown In figure 4. The Va- 
4 attachment (figure 4, A) leaves both surfaces of the chain of scoops 
exposed and no pleating is used. Sometimes it will be to your advaataga 
to form thia attachment by sewing the interlocking fastener to tha 
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VOIDING 

I i_ 

Hguiv 3. Mgthcda of Folding Tapea. 

uad«rsid« o£ th« taAtcrial vlth the i^ull xxmxt to thm mfti^X bcfor* 
providing an opening. After the fastener ie aewn to the aeteri«l, e slit 
la cut in the laeterlal directly over the center of the acoope to the length 
of the chein of scoope. Then cut 1/4 inch diegonalc At either Md of the 
cut end fold under the rew edges. Sew the folded edge to the tape. Your 
sees should be 1/16 inch inch froa the edge of the fold. 



The CSPe-6 fastener ettechnent (figure 4. B) shovs the upper surfeee 
of the fMtener covered by the outer body of aeteriel. The bottom 
surface U exposed. Soae jackets use thia type of attachsMat. 

The CDPa-9 attachment (figur* 4, C) is often used for trouaer 
openings. Both the upper and lowar su^cea of the acoopa are covered 
in thia type of atcachstent. t^*- 

OrdinarUy no lubricant of any kind is re<iuired en interlocking 
faeteners. However, paraffin, candle wax, or caatile eoap aay be used 
to obtain free movement of the elide. Do not use oil or grease! Oil 
soils ordinary clothing, but nore iiq>ortant, if oil or greaaa is used on 
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A - VA.4 ATTACHMfNT 



- CSFA.d ATTACHMENT 




FiONT ^ ~ C0PA 9 ATTACHMiNT 
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« £Mt«Mr th«« U part of « hi«h-»ltltud« prMtuv« ti^t, « auic tlv u 
Ukjly to occur la flight. OHygta 1. u..d to iMUtTthl c.p^tL*. lil 

PROCEDURE jr,.^ 

Extrclse 1 
INSPECTION OF FLYING COifERAtlS 
1. S«X«ct ft ault, fiylng covtr«U, ifhlch li d«Mgft4. 



2. VituAiXy in«p«ct ths g«mcnc for holM, tMa ■•pardtioti*, 
t««rai h«rdwArtt, corn pockott uaing 6SX of eb« OACAlog cost in totiMtlns 
ropairs for it. 

3. Mark the ftrcaa which aood repair ao diractad by your inatmctor. 

A. Tag tha garment according to your daciaion of ita raparability 
froB figurea you have aceuaulated. ^ 



1. Obtain a piece of 12-ounce duck, 10 inchca long and 4 inchaa 

wide. 

2. Mark a cetiterXine through the full length of the center. 

3. Centex thii faatener aBsenbly on the duck with the acoopa 
on the centerline ^nd the elider and pull tab next to the duck. 



Figure S. Modified VA~4 Interlcaking Faaterwr Installation, 

4. Fold under the end of the tape as In figure 5A. 

5. Machine sew the outer row of atitching 1/8" fro^i the edge of 
the tape as in figure 5A, continuing to aew to the comer and acroas the 
ends overatitching 1/2" to lock the eean. 

6. ReiDOVc the material from the machine. 

7. Turn the assembly over and cut a slit in the duck directly over 
the scoops, figure 5B. 

NOTE! Begin cutting at the middle and cut toward tha anda to a 
point directly above the last scoop. 

8. Make angular cuts at the ends of the scoops approximately 1/4" 
in length aa shown in figure 3B. 



\^ Exercise 2 
INTERLOCKING FASTENER INSTALLATION 




^y^^ ^'^Nlt OWNING CUT fN PANEL 



C 

INSTAUATION COMPUTED 



$IOE OP PANEL 
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9. Turn undar ch« cut tdgaa lo chat tht folded fdgai will be 
cpproxlmately 1/8" froa tha acoopt. 

10. Machlna law tha Innar jfow of atitching 1/16" from tha foldad 
•dfa aa ahown In flgura SC. 

NOTE! The turned under portion in figure 5 ie not caught by 
the outeide row of et^tchee and it ia» therefore, a nodified 
VA-4. 



Exercise 3 
REPAIRING PULLED SEAMS 

1. Obtain a garaent to be repairad. 

2. Locate the aeam to be repeired and remave the old thread. 

3. Reaew the aeam uaing the aame type of thread and atltchea per 
inch aa were originally ueed on the garment. 

\ 

NOTE: If all the needle holea are intact, aaw ao that the new 
atltchea are In the aame location aa the old onee. If the nccdla 
holea are torn out, turn under Juat enough materiel ao that the old 
holea are concealed. 

Exercise 4 
WRISTLET REPLACEMENT 

1. Make opening between the inner liner and waistband by removing 
Che atitching for a diatance of 6 inchea on either aide of center of 
valatbend. 

NOTE: Cut atltchea holding the lining to the waiatband. 

2. Reach through thia opening and pull one aleeve inalde-out 
down between the lining and jacket ahell. Pull thia aleeve out 
tKrouih the opening juet made at tha waiatband. 

3. Remove the worn wristlet from the eleeve by cutting the 
threada . 

4. Remove cut threada from the material. 

5. Inaert a new wristlet into the outer ahell. 

6. Sew the wriatlet to the outer ahell uaing a i/2 inch 
SSa~l aeam. 

NOTE: Sew knitted material 6 atltchea ^er inch. 

7. Lay the aleeve lining elongald.a tha outer ahell ao the aaama 
on the lining and the outer ahell are matched. 
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CAirriON: R«apv« AiX cviiti from eh* Xinlnf ^ad ouc«r shtll ofp - 

8. Butt th« •nds e£ tha lining and thi out«r ahall and vrittlat 
tog«th«r. 

CAirrxON; Make Sura lining aaaa and oucar ahall aaaa» ara 
alignad and no tvlata ara in aiehar alaava. 

9. Saw tha alaava lining to tha outav ahall and vriatlat, making 
carfcain thia row of atitchlng ia back of tha f irat row aavn in atap 

10. Pull tha alaava, lining and attachad vriatlat back through 
tha opaning at tha waiatband. 

11. Sav tha lining to tha top of tha waiatband to cloaa out the 
opan aaaa. Uaa tha aaaa nuabar of atitchaa par inch aa on tha jackat. 

12. If top at itching ia naadad on tha vriatlat, turn tha alaava 
wrong Bida out and add a row of at itching 1/4 inch froa tha adga whara 
the wriatlat ia attachad. 

REFERENCE 

TO 00-25-120 
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OPERATI(»|/MAINTENANCE OF CLASS 111 SEWIWi MACHINE 

OBJECTIVES 

Upon conpleclon of this unit of instruction, you will be able 
to Identify functional features, thread the head and bobbin, clean and 
lubricate, time and adjust, sake minor repairs, and correct m.ilfunr- 
tlons of the Class UlW sewing machine UW TO 34Y7-R-n. 

INTROjIuCTIW 

The purpose of the Class lUW and the Class U sewinR nachfne is 
the same. Like motor vehicles that are designed to carry different 
weight loads, the Class lUW sewing nachlne Is designed for work on 
heavier weight fabrics than the Class 31. 

INFORMATION 

OPERATION 

Functional Features 

It Is important for you to recognize nomenclature concerning 
the Class UlW sewing machine in order for you to follow directions 
accurately when learning to operate the machine. Figure 1 shows a 
Class lllV machine head and Us features, and Table 1 lists the 
functions of the features. Figure 2 shows a Class 111 machine stand. 
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NAME 



FUNCTION 



7. 



8. 



9. 



10. 



1« Thread take-up lever 



2. Vibrating presH^^r-bar 
tension regulating screw 

3. Lifting pressure-*bar 
tension regulating screv 

4. Arm cap 



^* Feed indicating disc 



6. Balance wheel 



Arm-and-hook driving-* 
shaft connection belt 

Face plate 

Needle-thread lubricat^or 



Thread/^ns'^n Assembly 



r^ll 

(Spring assembly 



11. Thread cont 



er 



12. Needl^e bar 



Vibrating presser-foot 



Pulls the needle th^^rad aRainst the 
teAsion disc a^tertne Idckatltch is 
formed at the rotary hook (P) and 
pulls sufficient threaci iTrom the spool 
to make the nent ntitrh. 

RegulateB the presiure on the pressure 
foot 01). Only ^j^lclent pressure is 
nefrded to hold the material securely^ 

Regulates the pressure on the alter-* 
nating presfier^foot (0).^ 

Enables the operator to make the 

lernal .'ldJuati^*n^^ and protects the 




friim dust. 



( 



14. Feed-dog 



Indicates the number of stitches per 
Inch wt^iich is being ""dfaade by the 
machine « 

Provides a connect ioii^etveen the 
^ driving unit and the sowing machine 
head, 

^onnects the upper arm shaft with tjie 
nook-driVing shaft. 

Covers and protects the mechanism of 
the two presser feet and needle bar (L), 

Lubricates the thread when sewing k 
leather « Lubrication of the thread 
prevents It frc» fraying and prevents 
the needle fr<m beccmiilg hot wheh 
sewing at high speed* 

Regulates the tension on the needle 
thread so that the lockstitch may 
be adjusted properly. 0 

Removes suf f icient ^slalck f rc^ the 
needle thread when the needle is 
des^cendlAg to prevent^ the needle 
from splitting the thread.* 

Holds the ^nf^le ahd carries the thread 
to ^ the ^rotary jio^k (P) where the lock 
stitch is^fbrpec^*' 

Holds the^ material in place while th« 
alternating presser foot (0) rises to 
make anpther stitch. 

Feeds the material from the under side. 
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Table 7. Features of the Claee IIT Maahine and Thet-r Funatione (Cont'd). 

(3i; 



NAME 



15. Alternating prees«r-£ooc 



\h. Rucary-hook asstfttbly 



16A. Bobbin 

16B. Bobbin-case retainer- 
hook gib 

16C. Needle-deflecting hook 
washer 

17. Throat plate 



18-18A. Bed slides 



19. Feed Indlrator plunger 



20. Safety-clutch lock stud 



21. Bobbin-case opener 



22. Rotary-hook saddle 
complete 



2h. Rotary-hook and connection- 
belt timing plate and 
arrows 



HoUs the material In place while the 
vibrating prMSer fobt CK) and feed- 
dog (H) go fonmrd to get f^terlal for 
the next stitch. 

Contains the oechanlsa which foras the 
lockstitch brusinn needle and 
bobbin threads. 

Contains the lower thread used in 
forcing the lockstitch. 

Holds the bobbin case in the lock 
assenbly. 

Defleccs the needle so that the rotary 
hook will not strike the needle. 

Surrounds the feed dog and keeps the 
saterial from slipping after the feed 
dog has been adjusted to the proper 
height. 

Covers the feed eccentric and rotary 
hooW-assenbly on each side of the 
till oat plate. 

Usfd in connection with the feed 
indicating disc to regulate the 
number of stitches per Inch desired. 

Re-engages the needle with the hook 
driving assenbly after clearing a 
thread jam. ' 

Prevents thread from jaimning under- 
neath the throat plate on the bobbin 
case base. 

The rotary hook (P) is operated by 
the spiral driving pinion gear (V) 
which In turn is operated by the 
hook driving gear located on the 
hook driving shaft. 

Used to time the arm shaft with the 
hook driving shaft. 



Table 1. Featuree of the Claae III Machine and Their Punationa. 
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® . T«bl« Top. 

(b) . Op«niag in TnbU Top (or 

Sawing Machine Head. 

(c) . Tool and Tbraad Drawer. 

(3) . AdUuatable Sewing Ma- 
chine Stand. 

. A4juetablt Sewing Ma- 
chine Motor with Clutch, 



@ . Cxteaaion Clutch Arm. 

@ . Motor Belt Guard. 

@ . Motpr Switch. 

O • Treadle Ciuich root Pedal. 

0. Oil Drip Pan. 

. Machine Poot Xaea Uftiag 

0 . OU Cm Braehat. 



Figure 2, Class 111 Machine itand. 



Model Number 




Class 111 sewing machines are one-line (single needle) lockstitch 
machines designed to sew medium weight materials and are G^pable 
of sewing at a speed of approximately 2900 stitches per miruol 
lockstitch machine is the only type of machine used in making strong 
and durable finished seMis. With each individual stitch a half 
of a square knot Is formed which p^revents the finished seam from puUlnR 
apart* The Jorkstltch is formed In the bobbin assembly by. a rotarv 
hook on the 111 machines. The . 'bricatlon and parachute technician 
uses this machine for sewing uph-^lstery, tarpaulins, tents, leather 
clothing, and protective covers for aircraft parts and K^ound Hupport 
equipment * 
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Stowing aachini^ii are identified by synbols irtiich are lacdted on 
tlie upright arm of tire machine head, l-Uich synbol is made up of tuo 
or three partm. In the c::aae of the 111 claaa of nachinet the 111 
apecifies the machine class. The second part *V* denotes the place 
of manufacture. The third part (!52t 153, or 155) determines the 
number of modifications or improv^ents made on this class of machine. 
The 111 alao designated the machine as a single ne^le (one lineX 
machine. (A 112 machine is a ti#o needle (tvo line) machine.)^-' 

Feeds 



There are various feeding mechanisms used on sewing machines. 
Some ill machines are equipped with a compound feed alone» such as the 
IIIWISI, and other are equipment with a combination of the compound 
feed and alternating presser feet such as the 111W152 and 111V155. 
The various feeding mechanisms most ccmmonly used on machines are: 

i. Needle Feed. The needle alone moves the material the 
regular length of a stitch, while the presser foot holds the 
material in plare on the throat plate. 

J, Drop Feed. The feed dOg moves the material the regulated 
length of a stiti!h while the presser foot holds the material 
against the feeJpdog, 

/ j, Cinnpoiind Feet. Cons! sis * . the needle feed and the 

^ drop (eyd. Some compound feed n^^i tn. >s- are equipped with alternating 

pres<;<»r feet. The alternating prvnser is an additional presser 
H^f^L which holdn the material alternately with the compound 

feed. This type of feed is used on class 111 machines. 

Needles 

It is very important that the proper needle be used to 
insure good machine operation. The selection of needles of 
correct class variety, needle ord&r number and si^ for different 
machines and materials is necessary in order to eliminate thread 
breakage, skipped stitches, and chafing of the thread. 

The term 'S i ass*' refers to the type of shank of a needle 
be st suited for use tfj a certain class of machine. The term 
^'variety*' refers lo t/e length of needle £;nd type of point (round 
or cutting)* Odd g/rtmbers indicate round-point needles, and even 
numbers indiiMtt* ^tilting point needles. Round, sharp-pointed 
needles are the ^nly type used for sewing cloth since they do 
not cut the strands as they are forced between the woven threads 
of fabric. Many different varieties of cutting point needles are 
available, but they are used only for sewing leathers. The size 
indicates the gage of the needle and the needle eye which is 
determined by t-he. size and type of thread and the material. 
Good macnine^ opera^l^n is very dependent upon using the correct 
size of needle. The tlii>a4^must pass freely through the needle 
eye in order to eliminate th^t^ad breakage. Class 111 machines 
use a 135x17 needle. The class number, in this case 135, which 
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indicates the length of needle and the type of point. Sizes of 
the 133x17 range from 12 to 24; however, most sewing operations 
required of the fabrication parachute technician, may be accomp- 
lished by using sizes 18 through 24, needle order number 3355. 

A dull round needle acts the same as a cutting needle. It 
will cut or pull threads and may weaken the seam. The condition 
of a needle may be checked by sliding the fingernail over the 
point. If it scratches or catches .the nail, the needle should j^be 
replaced with a new one. A dull needle may be sharpened by 
placing it in the chuck of a drill press and the drill operated 
at high speed while holding a fine grade sharpening stone 
lightly against the side of the needle at the proper angle. 
The point is then polished with a piece of russet leather. 

Safety Precautions 

The following precautions should be observed while operating 
class 111 machines in order to prevent injury to the operator 
or damage to the machines. 

1. Keep the fingerb cut from under the presser feet while 
the motor is gunning. 

2. Do not operate the machine without material under the 
presser foot as this will dull the feed dog. \ 

^. Do not change the bobbin while the motor is running. 

4. Be sure that bed slides are closed before operating the 
machine as the fingers or the material may cone in contact with 
the rotary hook and serious injury may be the result. 

5. Keep the fingers at the side of the needle, not in 

front . 
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6t Hold both the needle and bobbin threads taut when 
starting to sew« 

7. When tilting the machine head back, be sure that it 
lies securely against the machine headrest pin* Injury to your 
hands may result if the machine head falls forward, or the machine 
head will be damaged if it falls to the floor. 

8. When winding a bobbin, be certain that the presser foot 
is raised and that the needle is not threaded* 

9« Do not start sewing until the motofl|N^ sufficient 
time to attain full speed. 



10. Do not try to push or pull the material as it is belnif 
fed through the machine. The needle will bend or break. 

11. Operate machine at a low rate of speed to avoid making 
lines that are not straight. l4'' 



12. Be Bure to turn the motor switch off any time you leave 
the cnachinft. 

13. Do not turn the balance wheel backward a full turn 
or the thread will break. 

14. Use the proper type of thread and the proper class and 
variety of needles. 

15. While sewing be aware of any metal or hard surface 
portions of the material. 

CARE OF THE MACHINE 

To maintain efficl«nt operation of the class 111 machines 
it is sometimes necessary to perform minor adjustments and 
maintenance. Minor adjustments include threading the head End 
bobbin, regulating length of stitches, adjusting tensions on the 
needle and bobbin thread, regulating pressure on the material, 
and changing needles. A knowledge of the procedure for timing 
the machine is also important to the operator, but it should not 
be attanpted until the operator is throughly familiar with the 
opt^rating principles of the machine. Timing will be studied 
later under "Sewing Machine Maintenance." 

Clean and Lubricate 

CLEANING. All moving parts must be kept free of dirt, 
lint, and grit. The bobbin case area should receive your particul 
attention and should be checked for cleanliness every time a 
bobbin is replaced. Cleaning this area before dirt and lint 
accumulate will prevent' ^lany jams. In addition to cleaning dirt 
and lint from the machine you should wipe off excess oil after 
you have lubricated the machine. Use dry cleaning solvent as 
your cleaning agent. Never use gasoline to clean your machine; 
gasoline is an extreme fire hazard. 

Be sure the dust cloth you use to clean the machine head 
and table is lint-free. The bobbin case area and other moving 
parts cannot be cleaned efficiently with a duit cloth because 
lint and duat get into small crevices that cannot be reached with 
a cloth. Clean these parts with a small bristle brush. Use 
cotton waste to clean the oil from the oil pan and discard it 
in an authorized oily rag container. Whan you have finishad 
cleaning, cover the machine with a duatproof cover. 

LUSFICATING. Givan the lubrication it needSt a class 111, 
or any other machine, will give years of service before the parts 
show sighif leant wear. You will also have a smoother running 
machine that will seldom require other maintenance. This being 
the case, it is well worth your time to lubricate every part 
as required* 
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Before you oil the machine, make sure your lubricating equipment 
is clean, T^pn wipe the Mchine oil holes and surrounding surfaces 
clean. When cleaning solvent is used to clean the machine, 
dry all of the parts thoroughly before lubricating them. 

Lubrication is required at various intervals for different 
parts of the class 111 machine. Twice daily you should lubricate 
each of the parts with one to three drops of highly refined 
mineral oil with a low pour point. Lubricate all points shown 
in TO 34Y7-8-11, pages 4 through 6. 

The parts not shown on the lubrication chart that should 
also be lubricated twice daily are the knee lifter connecting 
lever hinge screw, knee lifter lifting lever hinge screw, and 
presser bar lifting bracket. Oil the bobbin winder with one 
or two drops of oil once each day. 

The waste-packed oil reservoir at the terminal end of the 
motor shaft should be filled with lubricating oil monthly. 
Every three months lubricate the motor rotor shaft fitting and 
the transmitter bearing with bearing grease. Three to five 
strokes of a, grease gun will supply sufficient grease* 

No particular time interval is specified for lubricating 
the small green felt pad on the side of tl • bobbin case. Keep 
the pad wet with lubricating oil. Wliei^ wet, the pad will be almost 
black; when the pad turns light green, it indicates that the pad 
has dried out. If you are breaking in a new machine, lubricate 
the felt pad each time you change the bobbin. Another lubrication 
point is the thread lubricator. Whenever the thread lubricator 
is to be used, fill its reservoir to within 1/8 inch of the edge 
of the fill hole. 

Thread Head and Bobbin 

For information on threading the head and bobbin ^tudy 
TO 34Y7-8-11, pages 9 through 12. 

Regulate the Length of Stitch 

For information on regulating the length of stitches read 
TO 34Y7-8'11, page U. 

Adjusting Tension on Need! e> and Bobbin Thread 

For information on adjusting the tentlon on the needle 
and bobbin thread on the lllW sewing machine read TO 34Y7-2-1, 
page 14, 

Regulate Pressure on the Material 

For information on how to regulate pressure on the material, 
study TO 34Y7-8-11, page 14. 
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MAINTENANCE 

Tht? Shop Chief of a fabrfo shop asked the new wnn if he had 
the *'know haw** to adju&t Che timing of a class 111 machine* 
Getting an affirmative answer « he assigned the new man to the job* 
Several hours later the supervisor checked to see why the job 
wasn^t finished. He found the young airman knee deep in removed 
sewing machine parts, some of which had nothing to do with the 
job at hand. Being a cool-headed supervisor he ^id, **If you 
don't know hpw to do a job, please don't tell me you have the 
•know how' to do it," The 3-level airman answered, '^But chief, 
I do have the 'know how', I just haven't got the 'where at* 
down pat yet." If this chapter Is diligently studied and you 
pay attention to your Instructor, you will get both the "know 
how" and "where at" of sewing machine maintenance. This knowledge 
is essential, as the Air Force is not manned with a sewing machine 
repairman specialty. Therefore, it is up to you to jperform your 
own sewing machine maintenance to keep your shop productive. To 
help you in this wc will discuss general maintenance and trouble- 
shooting of class 111 sewing machines In this chapter. 

Timing Steps 

I'he timing of the lllW sewing; machine consist^ three 
major steps. Karh stop should be i*ompIe*ted in s^uertce* 

TIMING ARROWS, It is necessary to time the arrow on the 
collar of the hook shaft, with the arrow on the timing plnte, 
so that the fabric is not fed through the machine until the 
needle is above the fabric. Directions for completing this step 
are stamped on the top of the tlrolng plate. 

SETTING THE NEEDLE BAR. The needle bar must be set at 
the proper length to complete proper timing procedures. 
Approximately 1-7/8 inches above the bottom of the needle bar 
there are two small marks. The top mark indicates the length 
of the needle bar* This procedure will position the needle bar 
,it a proper specified length so that the lockstitch may be 
termed during operation. If the needle bar is' not marked use 
a needle bar gauge of local manufacture. 

Adjusting the saddle with the needle. The saddle must 
be in the correct position so that precise setting of timing 
step can be accomplished correctly. Adjusting the saddle is 
not requireil each time timing step //3 is to be accomplished. 
Correct position is a muat which may be changed due to vibration 
limsening the screws. 

ALIGN IN(: lilt: hrrrARY HOOK WITH THE NEKDLK. The lower mark 
on the needle bar travels^ on its upward stroke » as the hook 
point passes needle. The hook i>oint should pass approximately 

inch above Iho top of the nc»ed!e eye. In this position, the 
huok will pick up the needle t!ire*jd and begin to form the lockstitch. 
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For further information concerning the accomplishment of 
the^e timing steps, study TO 34Y7-8-Xlp pages 16 through 18. 

Adjusting Feed Dog 

The feed dog moves or feeds the material from the underside. 
When it is adjusted properly, it should show a full tooth above 
the throat plate when the feed dog is at its highest position. 
For further information, study TO 34Y7-8-11, page 19. 

Adjusting Stitch Length Indicator 

Sometimes it beconas necessary to readjust the stitch length 
indicator* If you are sewing eight stitchas per inch but the 
indicator shows six stitches 4)er inch, an adjustment is necessary. 
For further information concerning adjustment of the stltcn 
length indicator, study TO 34Y7-8-11, page 20- 

Adjusting the Tension Assembly and Controller Spring 

This assembly is composed of two separate tension control 
devices. The upper tension assembly may be adjusted to apply 
tension to the needle thread; the lower th read controller 
assembly has a spring which is used to remove slack from the 
needle thread* 

The tension assembly may be adjusted by the thumb nut 
on the tension stud. The thread controller is adjusted by 
setting tension on the spring and the alignment of the spring 
stop. 

For further information study TO 34Y7-8-11, page 15. 

Rotary Hook 

If thread breakage occurs while sewing, a possible solu- 
tion to this problem could be a defective rotary hook. Remove 
the rotary assembly from the machine and visually examin** the 
rotary hook. Burrs can be renoved by sanding them with emery 
cloth. 

Troubleshooting 

While extensive troubleshooting is not expected from the 
three level apprentice, you should be familiar with the cure 
for Some common troubles. The troubleshooting information (table 
2) will analyze some of the simple causes for common problems. 
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Thread breakage 
while seving« 



— V 

Thread controller spring may ' 
need adjuftlng. 

Right twist thread In needle. 



Rotary hook too close to 
the needle causing the hook 
to cut Into the thread. 

Wrong slse needle for type 
material being sewn. 

Dull Needle. 

Burr on rotary hook. 



Rotary hook out of time with 
needle. 

Improper tension on n< edle 
and bobbin thread* 

Thread not unwinding 
properly off thread stands 

Incorrect threading . 

Burr at edge of needle eye. 
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Adjust thread 
contrpller spring. 

Change to left 
twist thread. 

Adjust rotary 
hook. 



Install correct 
size needle. 

Replace Needle. 

R^ove burr with 
emery cloth. 

Time rotary hook 
with needle. 

Adjust tension. 



Check thread 
stand . 

Corr ec t thread ing . 

Remove burr by 
working thread 
back and forth 
through eye or 
reolace needle. 



Skipped stitches. 



Rotary hook set too far away ^ 
from needle. 

Rotary hook slightly out of 
time with needle. 



Needle bar out of adjustment 



Wrong class of needle< 



Move hook saddle 
closer to needle. 

Adjust rotary hook 
by moving hook 
driving gear. 

Set needle bar for 
proper length. 

Install correct 
needle. 



:able 2. Troup le shooting Chart, 2 2 IW Series Sewing Maahine (Cont^d). 
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TROUBLE 



PROVABLE CAUSE 



REMEDY 



Needle noc inserted in che 
needle bar as far as it will go. 



Needle not in perfect alignment 
with rotary hook. 

Thread too large for needle eyv. 



:^ad 



Deflecting washer on rotary hook 
bent. 

Thread controller spring out of 
adjustment • 



Thread Jatnaing 
underneath the 
throat plate and 
around the 
square projec- 
tion on the 
bobbin case. 



Operating machine without 
material under the presser foot 



Failure to hold needle and 
bobbin threads taut for the 
first few stitches. 

Bobbin case opening lever out 
of adjustment. 



Thread jaimaing 
under the 
bobbin case. 



Small pieces of thread or dirt, 
lint, etc., under the bobbin 
case. 



Fully insert 
needle in needle 
bar. 

Align needle 
with otary hook. 

Change size of 
needle or use 
smaller thread. 

Replace deflecting 
washer. 

Adjust thread 
controller spring. 



Do not operate 
machine without 
material under 
presser foot. 

Hold thread taut. 



Adjust bobbin 
case opening 
lever . 



Clean bobbin case. 



Thread piling 
up underneath 
material when 
beginning seam. 



Failure to hold needle and 
bobbin thread taut for the 
f i r st--fwr-« t i t c h e s . 



Hold threads taut 
when beginning 
seam, . 



Thraad jaraaing up Needle thread slipping out of 

along bottom tension diska. 

seam. 



Check tension pn 
needle and bobbin 
thread. 
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TROUBLE 



PROBABLE CAUSE 
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REMSDY 



Muchitii^ not 
making the 
regulated number 
of et itches per 

lnch« 



Feed indicetiQg disk hae slipped 
on the em eheft. 



See feed indicet^ 
ing dlek in correcL 
position^ 



Machine not 
sewings at all* 



Machine c^pletely out of tiiae. 



Perfora three 
timing steps. 



Needle threaded from wrong side* 



Rotary hook set too far ^^swiy 
from needle. 

Wrong class and variety needle. 



Needle not inserted In needle 
bar as far as it will go. 

Bent or broken needle. 

Safety clutch disengaged. 



Thread nesdle 
correctly* 

Adjust hook 
saddle. 

Check needle for 
correct class and 
variety. 

Insert needle in 
needle bar fully. 



Ch 



H^ng^necd 



le. 



Press hook driving 
shaft lock ratchet 
plunger » turn 
balance >vheel 
toward operator. 



Machine se*:^ing 
backwards. 


Set screw on feed driving 
eccentric 180 degrees out. 


Install set screw 
in slot on hook 
driving shaft. 


Material damaged 
by scuffing. 


Pressure on presser foot too 
great. 


Ad j us t^r esmir e 
on presser foot. 


^^^Sgish opera-* 
tlon of sewing 
machine. 


Use of improper oil or 
accumulation of dust or lint. 


Clean machine and 
oil (light weight 
lubricating oil.) 



Tabu B. Troub'U§hooHng Chart, 2UW Seriaa Smdng Maahim. 



' '15 



i 

Exercise 1 

Study tht ercining lltcrsturt end answer the following question! on a 
acparat* place of paper. 

} 

I. Explain the type of stitch the clati 111 newing mechlne 

sews . 



2. What parta of the sxachine are used to form this atltih? 



3, Describe the type of feeding mei haniati the lllW-i5< sewing 
machine uaes. 



4, Explain the dasnage that may be caused if the machine 
is operated with th' -^resser feet down aud no material under them* 



S. List three safety precautions to observe while operating 
the lllW sewing machine. 



6. The term *'claas'* in relation to the needle, refers to 
what part of the needle? 



7, What part of the needle does tht term "variety'* refer to? 



8« The el4i«9 Aiuf variety of j^eedle used in ehe 1I1W-1S2 aevii^ 
machine ia* 
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9. Wh«re U the sclcch reguUtlnf Wtcon located on tho llltf-152 
iowing wichliMT 



10. How often ohould the lllW sewing nachlne be olXod? 



11. Vniet cype of oil is used to oil the 11 IV sewing aachine? 



12. In what position stould the thread tako'^up lever be while 
reswvlng Mterial froa under the pressor feet? 



13. In what direction will the bobbin rotate when t^hs lllW 
machine is in operaticn? 



-14. Where Kill the knots form in the saterial when the thread 
tension is properly adjusted on the 11 IV aachii||^? 



IS. How is the needle thread adjusted on the lllV sewing 
machine? 



16. How is the bobbin thread adjusted on the lllW sewing 
machine? 



t 



• 



. 17. In what direction will the long groove fact when the 

needle U Installed correctly in iho UIW Mewing tnachine? 



18. fcfhen should tht- bobbin bv oUmq 



19. What U the first timing step or the UlW-152 sewing-machine? 



20, What is the dlstmce from the upper mark on the needle 
bar to the bottom of the needle bar on the lllW-152 sewing machine? 



21. How far above the throat pl.ife will the feed dog be 
when it Is at its highest position/ 



SUmRY 

We have been Involved with the theory of the operatic .'ud 
maintenance of the class 111 sewing machine. Since the class 111 
sewing machine is one of the moat often used machines thorough 
knowledge of operation and maintenance is essential. 

REFERENCE 

I. TO 34.Y7-8-11, Singer Sewing Machinas 111W15 2. 111W153. 111W154 
and 111W155. ' • * d-i^» 



Exercise 2 

Idtntlfy th« part* of th« »«rfing machine h««d *nd itand by 
writing th« naoi of each part idtntified by a ntia'oer In the 
illustration* on the correspondingly numbered lines that follow 
the illuatracions. 
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Figure "3 sewing machine head 

1. 



2. 
3. 

4. 

^. 

6. 

7. 

8. 

9. 
10. 
11 . 
12. 



13. 
14. 
15. 
16, 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
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Exercise 3* 

Op«rfte« the iB«chine controls by followtns the pvocsduru 
outlinsd h«low. 



K Plac« yCKir rliht hand on the bAlanca vhe«lt and turn it 
•lowly toward you. Vatch tha act;ion of tht fading mechanlra» 
preaaura foot» and faad dog» While moving tha balance wheel 
'orward* the needle deacanda. The fead dog and needle then {mlla 
ne material back the regulated length of a at itch* Notice that 
the alternating presser foot works alternately with the compound 
feeding mechanism. 
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Figure 5. Location cf Pv^Baep Foot Lifter Lever. 

2« Locate the hand preaser foot lifting lever at the back 
of the headp as in figure S« 

3. Raise and lower the presser foot and alternating presser 
by llftlns the lever several times* 




Figure 6n Operation of Knee Presaer Foot Lifting Lever. 

4, Operate the knee presser foot lifting lever by pushing 
firmly against it with the right knee, as in figure 6* 

5* Continue to operate the knee lift lever several times 
until you are familiar with its action. 
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FiguVG 7, Lifting Bobbin Hatrh, 

6. Open the right bed slide, and lift the bobbin latch, 
as shown in figure 7. 

7. Replace the bobbin with an empty bobbin and close the 
lat ch* 

8. Locate the motor switch and turn it on* 

9- Lift the presser foot by usi:;g the hand lifting lever* 

Caution: Never operate the macline with the presser foot 
making direct contact with the feed dog as this will dull 
the feed dog teeth. 




Figure 8» Operating Foot TPeadls, 

10. Place your right foot on the foot t^adlei with your 
heel applying pressure on the treadle as shown ^ figure 8A. 

11, Apply pressure gradually with the toe as shown in 
figure 8B. 

Cnutlon: Keep hands away from the naedle and do not 

run the machine at high speed, 
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12. $eop and scmtc the Mchin* ■•varftl tlBM by applying 
prMsitr* with th« ha«l «ad eo«. 



t3« IVtm off tlw sotor. 

NtcMiM Control 

Standard of ptrformince: 

Tha Ability to control tbo ozAct Itstgth and direction of « 
lino of Mwing Buat b« aaotorod. An inoxporioncod oporator will 
cauoo otitehoa to run off tho utorial iihon Mwint closo to «n 
•d(«, dMtroy ebo propor thapo of an artiela. and raduco tho 
•transth of a wall-plaimad pattara of atitchin(. Ono atitch too 
■any say d4»sga a coatly piaea of laathar or othar aatarial. Ona 
atitch too faw may aaan an iapropar eonnoetion it a placo whar* 
atrangtH ia aaaantial. 



IXib to th« Action of tha faading Mchaniea, the leving 
aachinalhat a tandancy to mw in a atraight Una. Vhan aawing 
around k curved lino, thorafora, graat caro auat b« axerciaad 
whila gliding the material . 

Whe^ turning a corrert the belance wheel ahould be turned by 
hand unt|l the needle haa reached ita. loveat point and atavta 
back up but la not conpletaly out of the aatarUl. The formation 
of thia hiabit vill eliainate tht* poaulbility of skipped comer 
atltchaa.\ 



Caution: Observe ell safety precautlona. 
Directional Control 

1. Refer to flgurea 12-18. 

2. Lift the preaaer feet by ralaing the hand lever. 

3. Kaiae the needle to ita highaat poaition by turning tha 
balance wheal forward, (toward you). 



4. Inacrt the paper or card under thi: aaadla and turn the 
halanea lAaal until tha naadla pia^caa tha firat line of the 
panr naar tha edge* figure 9. 




Hgw^ a, $mHng Straight Lim§, 



5, Lower the presser foot, 

6. Before turning on thm laotor. be sure your heel is 
ranting on the foot pedfl M showu in figure 8A, 



T'lm ifvt I he motor * 




Figure 10. Method of Guiding Sewing. 

8. Press the foot pedal with the toe very lightly and sew 
on the line to the opposite edge of the paper. Use the pressei 
foot and adjacent line as a guide* figure 10. 



THRKAO TAKE-UP LIV4fl 




Fitjui^e 11. Tr.read Tak^-Up Lever at its Highest Position. 

9. Retnove the paper from the machine by raising the needle 
to the highest position and lifting the preaaer foot with knee 
lift lever or ha d lever. When the needle la at its highest 
position, the thread take-^up lever, figure 11, will be its 
highest position. 

10. Repeat the same procedure on each line until five 
Complete sheets have been used. 

Standard of performance: 

Figure 19A Illustrates poor control andl good control. 
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CAUTION: USE A DOUBLE THICmSS OF FABRIC Ul©ER THE PAGE FOR 
SEWING MACHINE PKACTXCE. 




CAUTION: USE A DOUILE THIQ(NESS OF FABRIC UNDER THIS PACE FOB ISO 
SEWING MACHINE PEACTICE. 
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1 1 CAUTION: USE A DOUBI^ THIOC- || 
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j Figure 18. 
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Figure 19. Poor and Good Control. 
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IK Using the ci-d Illustrated in tigure stitch each 

line to the perpendicular line* Do not stitch between the length- 
wise lines. Figure 19B illustrates poor and good control. 

12. Select the card designed for practice In making errors* 

13. Raise the presser-foot with the knee lift or hand lever 

14. Insert the needle on the line and, with the needle 
ccting as a pivot, turn the paper in the deaired direction. 

15. Lower the presser foot and continue sewing. 

Turning Corners 

To turn corners, leave the needle in the paper at the exact 
point where the turn is to be lijade, as in figure 20. The ntedlc 
should go a little past the lowest point and start on the upward 
stroke to make square corners. This is necesMry to complete the 
lockstitch when sewing with thread to prevent skipped stitches 
at the corner. 

16. Select a card designed for practice In sewing curves. 

17. Sew slowly and carefully whan following curved lines. 

18. Repeat with other cards until control in sewing curvr 
in isai^tered, - , 



ERIC 



Figure 20. Ptoking ComsTB. 



Sewing Straight Lines 

1 . Cut a piece of scrap duck and fold to make a doubla 
thickness, 

2. Check for correct tension and set the machine for 
eight stitches per inch. 

3. Cut another piece of diu k ^ X 12 Inches and fold to 
make ^ 6-inch square. 

4. Place the upper right hand corner of the doubled 
material under the presser foot so the needle is 1/2 inch from 
the right edge of the material and lower the presser foot. 

5. Start sewing and continue to sew, making straight 
lines parallel and uniformly spaced with corners square as shown 
In figure 20. \ 

6. When the center uf the square la reached , ba^^kstitch 
iibout !/2 inch. 

7. Remove material from under the presser foot and turn 
the balance wheel forward until the thread takeup lever is at its 
highest position. Lift the presser foot wl^h the hand lift lever, 
and remove the material from under the presser foot by pulling 

it away from you. 

8. Cut the needle thread (top side) 1/8 inch from the 
paneli turn the panel so the bc:tom side will be upt pull the 
needle thread through the material with the bobbin thread, then 
cut both threads close to the panel. This is done to eliminate 
ragged threads on the top side of the panel « 

Locking Seam Ends 

1« Cut a piece of duck b X ]2 inches and double it to 
make a b'-inch square. 



2. Insert the needle In the folded panel 1/2 inch from 
Che edge at the lower right hand corner. 

3* Sew to the neatest edge of the panel* 

4. From the last $t:'tch at th.^ edge of the material* make 
one complete lockstitch over the edge by turning the balance wheel 
by hand. Repeat the lockstitch over the edge two more times* See 
figure 21 and refer to "legend"' under the illustration. This is 
called locking or anchoring. 

5. Insert the needle in the last Btitch made in the 
material, turn the material 180^ and sew to the opposite edge./^ 

6. Repeat step 4 and backstitch 1/2 inch at the opposite 
end of the material. Beth ends of the seam are now locked. 

7* Repeat the above procedure making seama 1/2 inch apart 
and locking all seam ends* Make seams across both ways of the 
material as shown in figure 21* 

Exercise 4 

Thread the head and bobbin of the class lliW sewing machine 
in the following manner* ^ 

Threading the lUW Machine Head 

1. Thread the machine head ae shown in figure 22^ A 
through 0, 

Threading the IIIW Bobbin 

1. Remove the bobbin from the bobbin case by lilting 
the latch as shown in figure 23, and remove any tjbread that may 
be already wound on the bobbin. 

2. Place the thread through guide, A on the bobbin winder 
and around the tension disc, B, figure 24. 

3. Place the bobbin on the bobbin winder shaft as shown 
at C, figure 24. 

4. Place the thread end through the hole in the bobbin 
from the inside out. 

5. Press latch, figure 24D, forward until the pulley E 
makes contact with the driving bait F, 

6. Lift the presaer foot by using the hand lift lever^ 

7 • Start the motor and hold on tJ5^|:hi end of the thread 
where it protrudes from the bobbin. I ' ^ 
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Figure 21, .U>'jking Seem Ends. 
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Figure 22. Lifting Bobbin Latah. 




Figunt 24. Winding th^ Bobbin. 



8. Step on the foot treadle and apply praaturc gradually 
vith thm to«. 



Continue running marhino until bobbin la wound and than 
Hhut off mAi-bJnr. WlH»n tUv bobbin U fu3 1 » rliu wimliT wlU 

10. Cut off the loos« end of thraad protruding from the 
i^ide of the bobbin, 

11. Cut the thread at tha thread gulda» figure 24A9 and 
remove bobbin from the winder. 




Figure 25. Bobbin Thr^adBd. 

12. Place Lhe bobbin in the case so that the thread will 
unwind counterclockwise as the bobbi- operates. The thread will 
unwind from the bobbin as shown In flgura 25 when plac^ in the 
case. 




Pf. Pohlin Case '^hrmde^L 

^ iU^Si' tlu» Utv-h, as in figure 26C, 

14, TasH iyiout four inches of bobbin thread through the 
hUh In thu case as in figure 26A and under the teniion spring. 

i 

1^, P.Jtis the thread through the opening between th^^ .o-.bJr, 
opcMiini: It^vcr. figure 26B. and the projection on the. rjiuB. 

!6. Hold tht: .»nd of the needle thread in tha left hand 
leaving slack between the hand and the naadle. 
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17. Turn the balance wheel forward until the eye of the 
needle moves down and up again to its highest poaition, thui 
catching the bobbin thread. Watch how the needle thread is caught 
and taken around the bobbin case by the rotary hook to form the 
lockstitch. 

18. Pull the needle thread slowly through the hold in tht 
feed dog and the bobbin thread will come with it. Pull the end 
of the thread up through the hole in the feed dog. 

19. Lay both threads under the preaser foot and lower the 
presser foot on them. 



20. Close the bed slide. 



Exercise 5 

Clean and lubricate the class IIIW sewing machine in the 
foil owing manner . 

Cledning 

I. Clean the michine hei;-', oil pan, machine stand, and 
motor casing with a clean lint free cloth. 

Z. Clean the hard to reach parts of the machine with a 
tnedluiii soft bristle brush. 

Lubricdti ng 

1. Wipe oil holes and surrounding surfaces clean bnfort- 
oi I ing . 

2. Oil the moving parts Indicated by arrows in figure 27 
twice dally with mineral oil that has a low pour poiv.t . Use 
one to three drops of oil at each oiling point. 

3. Add oil to oil well (figure 28A) as needed to lubricate 
the upper hook bearing, 

4. Oil the felt pad (figure 28B) on the side of the bobbin 
case when needed. When the pad is light green, it needs oil. When 
the pad is wet, it Is nearly black. This pad lubricates the hook 
race. 



5. If the thread lubricator is used, fill the reservoir 
to 1/8 inch below the filler hole. 

Exercise 6 

Regulate the length of stitch on the class lUW sewing machine 
In the following manner. 



Figure 28. Hook Race and Bearing Lubrication. 



Regulate the Length of Stitch 

1. Place your finger on the feed Indicator plunger and turn 
the balance wheeX slowly toward you until the plunger drops. Do 
not turn the wheel after the plunger has dropped. 




2. Keep plunger depressed and note the nuaaber In the hole 
in the upright arni as in figure 29. This number Indicates the 
number of stitches per inch that the machine is set to sew. 

3. Chaoge the number of stitches per inch by holding the 
plunger down and turning the balance wheel forward to center the 
number 10 in the hole. 

4. Release the plunger button. The machine is now set to 
sew 10 stitches per inch. 

5. Repeat steps 3 and 4, turning the wheel backward and 
set the machine for six stitches per inch. 

6. Reset the machine for eight stitches per inch. This is 
the setting most generally used for our sewing operations. 

Exercise 7 

Adjust tension on needle and bobbin thread on the class lllW 
sewing machine in the following manner. 



Adjusting Tension on Needle and Bobbin Thread 

\. Cut a atrip of Ughtw^^ight duck. 6 X 12 Ittch*.. Double 
to make a 6-lnch square. 

2. Plac« it under the presser foot. 

3. Hold the needle and bobbin threads firmly behind the 
presser foot with the left hand. If the thread ends are not held 
when gtarting to sew. they will be pulled under the throat plate 
and fonn a thread Jam which will cause thread breakage. 

4 Turn the balance wheel slowly forward until three 
complete stitches are sewed in the duck, then release the thread 
ends held by the left hand. 

5. Turn on the machine and sew for a distance of two or 
three inches. 

6 Lift the presser foot with the hand lift lever and 
examine the Miltrhing formation on bjj^th sides of the material. 
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Stdnddfd of performance: 



Ktj'.siff shows correct and inccrrect tension adjustments 
thf licnni- .-imi bobbin threads. 0is the correct adjustment 
.iH thi' lock is tormed in the center of the plies of material 
indicating that both the nee-:* le Lhread tension and the bobbin thi 
tension are as they should he. @is an incorrect adjustment 
as the lock is formed on the too ply indicating that the needle 
thread tension is too tight, ©is an incorrect adjustment as 
the lock is formed on the bottom ply indicating that the needle 
tension la too loose. 



7. Adjust the tension as necessary by slightly turning the 
thumb nut on the needle thread tension disc clodcwiae to increase 
tension or counterclockwise to decrease the tension. 

8. Sew oti the material again tor a rew- inches and check 
the stitching formation. 

9. Adjust again» if necessary. If the correct tension 
cannot be obtained by adjusting the tension disc, the bobbin 
tension will need adjusting. This is done by tightening or 
loosening, as needed, the small screw which holds the tension 
spring on the side of the bobbin case. Have the instructor make 
this adjustment at this stage of your instruction. 

Exercise 8 

Rtigulate pressure on the material on the class lllW sewing 
machine in the following manner. 

Regulcting Pressure on the Material 

The pressure applied by the presser foot should be only 
heavy enough to enable the feed to move the material along evenly. 

K Refer to figure 1, ^3). \ 

2« Turn screw downward to increase pressure on the 

material . 



3. Check the pressure by running the iiiachlne for a few 
St i tches . 

4. Turn screw upward to decrease pressure on the material, 

5. Che^ k the pressure, 

6. Adjust fhe screw so that the material will feed evenly, 

' Exercise 9 

Change needles on the class 11 IW sewing machint? in the 
following manner. 

Changing Needles 

1. Raise the needle bar to the highest position, Ln(?sen - 
the needle set screw iand remove the needle. 

2. Check the needle for proper class, variety, and size, 

3. Never use a bent needle or one that is blunt rd or burred, 

4. Insert the needle shank fur into the rlamp in it will j^o; 
turn the long groove of the needle so that it faces the left and in ' 
directly in line with the arm of the machine. Tighten the nmt screw. 



^Exercise ^0 

Time th« class II IW sewing machine in the fol lowing "tnanner. 
Machine Timing Part 1 - Alignment of Arrows 

1. Tilt the machine back on Its hinges. 

2. Turn balance wheel coward operator (in same direction 
it turns when machine is sewing) until thread take-up lever 
reaches its highest position. 



1. Check alignment of arrows A and B in figure 32. 




4. If arrows are not in line, remove connection belt from 
lower pulley, figure 31. 




Figure 31. Removal of Avm Shaft Conneation 
Belt from Lender Pulley. 




. .\;ure cC. . umi'ng Alignment of ArrowB. 




A. 



PLATE 



COLLAR 



Figure 33. Aim Shaft Connection 
Bolt Timining Collar and Plate, 

5* Turn lower pulley by hand "until the arrow, on timing 
collar, figure 33B, is in direct line with arrow, figure 13A,' on 
timing plate* 

6. Replace connection belt by hand, figure 32, ^After 
replacing belt» give balance wheel a full turn and check arrows 
again. Arrows sometimes slip out of line when replacing belt. 

Caution: Do not pry the belt with a scrawdriver; this 
results in serious damage to the belt and machine. 

Machine Timing Pai^II - Setting aTN^edle Bar 



Part 2A - Setting*a Marked Needle Bar 
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1. Loosen screw holding needle (figure 34A) on needle bar. 

2. Insert npedXe up Into needle bar aa far as it will go 
with the long groove to the left. Check claai of needle for 
specific machine with which you are working. 

3. Tighten screw, figure 34A- ^ ' 

4« Semcve actav on faceplate and ramove the plate. 

S« Turn balance wheel ao that screw (figure 35B) ia at ita 
lowest position ^nd in the recess of the needle bar rocker frame. 



b. Loosen screw and adjust the needle bar. The position 
of the alignment marks on the nec»dlu bar is shown in figure 34, 
Align the needle bar so that the upper mark is first visible at 
the edge of the needle bar rocker frame (figure 35C) . It Is 
imperative that the needle eye be in a parallel line with the 
length of the machine. If It ts not directly in alignment, the 
machine will skip stitches or may not sfw at all. 

7. Tighten screw (figure 35C) . 

8. Inspect by rechecklng procedures 1 through 7 to see 
tWt setting of the needle bar la correct. 

Part 2B - Setting an Unmarked Needle Bar 
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Figure th*. !U'^'ile B<iv '^luii*'* 

If the needle bar is unroarknl, obtain a needle b/ir gauge a8 
Illustrated in figure 36. 

U Remove throat plate and feed dog. 

2, Turn the balance wheel toward you until the needle bar 
«s ax \\s lowest position. 

^, LOi^^jen set screw (figure 

4. Use needle bar gauge, figure 3^. Adju.^t needle bar to 
roeasure l*7/8 Inches from needle bar rorker frame, figure 35C, to 
bottom of needle bsrt figure 35A. 

5. Tighten set screw^ figure 358. 



Caution: Be certain long groove of needle i» to the left of 
•the machine before tightening set screw, figure 3SB. 



6. Check proper adju«to«nt by turning balance wheel by 

hand. 

7. Replace feed dog and throat plate. 

Machine Timing Part 3 \ Timing the Rotary Hook 

When the lower mark on the needie bar la just visible at the 
end of the needle bar housing on -the upward atroke of the needle, 
the point of the rotary hook should be as close as possible to the 
needle and 1/16 inch above the eye of the needle. 

I. Remove the throat plate and feed dog. 




A. Needle Guard Washer. 

B. Rotary Hook. 

C. Bobbin Cass Retainer t^ok Gib. 

D. Groove. 



Figure 27. Rotary Hook Assembly. 

2. Furn baiance wheel full turn until the hook point is at 
center of needU-. Ti^e point of the rotary hook should run as 
close to the needle (wjthin the scarf) as possible. This prevents 
the point jif^the hook from cutting into the thread. The needle 
guard wastry (figure 37A) prevents the rotary hook from striking 
the netfaie b\ puaHing the needle point slightly out of the path of 
the ho<Bk. I 

3.1 Tllt|tnachine head back on hinges. 

4. ^Wsfn screws (figure 38A) . 

5. Move the hook saddle to the rignt about 1/8 inch by 
tapping with end of screwdriver hande. 

6. Tighten screws (fijure 38A) . 
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yfgure J9. /uj/ufitmpfit ."^f Rnta^4 Hook. 

7. IXirn balanct* wheel by hand. Observe relative li^catlon 
ot hook point with needle, 

8. Loosen screws (figure 5HA). 

, Adjust hook saJdle so tti/it point, of honk is correct 
distance from need It*. 

!0. Check correi t distance ot \ lary hook from ne?dle by turning 
balance wheel by hand. Thi» needle guard washer (I Igure 37A) should Just 
barely strike the sidf of the nt^edle and deflect the needle enough to 
allow the point of the rotary tiook to pass through the scarf of the needle. 
When the lower mark on the needle bar in even with the houslng'on the up 
stroke of the needle^ the rotar> hr^^k i^oint should be an close as possible 
to the needle and 1/16 Inch abc^ve t lie needle eye. 

%ll. Remove lifting preH^^er foot and bobbin rase opening lever. 




Ffjupe *^P. Underneath ^i£?u? Showing Hook Saddle, 
Driving Pinion f, and Feed Loo Adjustment, 

i;. Remove Morews A and B, figure 39, in hook driving pinfnn. 

13. Retnove rotary Jipok assembly. 




Figure 40. Hook Saddle Component 
Bobbin Case Opener Lever Link. 

U, Remove bobbin cMe opener lever link (figure 40), 

15. Center hook driving gSAr (figure 39E) . 

16. Turn balance wi^eel until lower merk on needle bar Is 
even with the housing on the up stroke of needle 

17. Replace pinion ge^r (figure 39F), Spece between screw 
holes should face as nearly straight up as possible. 

18. Insert rotary hook assembly In bottom of saddle assembly 
and pinion gear. 

19. Turn balance wheel until ne^le bar is at highest point. 

20. Remove rotary hook assembly from bcttom of saddle, 

21. Attach bobbin case opener lever link to rotary hook, 

22. Insert rotary hook properly from top of machine. Be 
certain that a small hole on lever link is slipped over post 
(figure 41A). 

23- Turn balance wheel until lower mark on needle bar become 
even with housing on up stroke of needle* 

24. Turn rotary hook with fingers until point becomes even 
with needle. 

2 5. Check in left screw bole of pinion gear for groove 
(figure 37D) on rotary hook. If groove ia not in hole, a mistake 
has been made in one of the preceding timing steps* 

26. Inserts screw In pinion gear* Screw With round end 
should be in ho ye that is over groove* 

27, /Cive/balaf.ce wheel a full turn, and recheck hook point 
and needle eye% 



Figure 4.\ 



28. Loosen screws in back of driving gear, and move gear 
slightly to right if hook point is slow or slightly to left if 
hdok point is fast , 

29. Tighten screws. 

30. Check hook point and needle. 

3K Continue to adjust driving gear to left or right until 
hook point is timed perfectly wtth needle, 

r 

32. Replace parts on machine in the foliawlng order: feed 
dog, throat plate^ opener lever, and presser foot. 



Adjust the feed dog on the class lllW sewing machine in the 
following manner. 



When feed dog Is at Its highest position, it should s>iow a 
f ull tootF above "the £1:^:^-^^ p j^^^ 7 - - 



Exercise U 



Setting the Feed Dog 





1. Clean dust an4 lint from throat plate and feed dog. 

2. ' Lift presser foot by hand lifting lever. 

3. Tilt raachine head back on hinges. 

6. Turn balance wheel toward you until feed dog is at Its 
highest position. ^ 

5. Loosen screw (figure 39C). 

6. Raise the feed dog bar (figure 39D) as high as it will 

go. 

7. Tighter screw (figure 39C). 

8. Turn balance wheel by hand. Do not force the balance 
wheel . 

9. _ Loosen screw (figure 39C) . 

10. Lower feed bar as -ow as it will go. 

11. Tighten HC!rew (figure 39C) . 

12. Turn balance whet-1 by h.iud. Fi^ed dog will not come up 
through opening In throat plate. 

13. Loosen screw (figure 39C) . 

14. Readjust feed dog bsr so that feed dog will show a full 
tooth above throat plate when it is at its highest position. 

1 >. Tighten screw (figure 39C) . 

Exercise 12 

Adjust the stitch length indicator (feed indicating disk) on 
the class lliW sewing machine in the following manner. 

I . Set the machine to sew eight stitches per inch as 
described In exercise titled **Regulate the Length of Stitch.*^ 

2. Sew a scrap of material for a few inches. 

3. Use a rule ana count the actual number of stitches per 
Inch being sewn. Place the first stitch at Che edge of the riile 
and count the s^titches as shown In figure 42. If the actual count 
and the number in the hole in the machine arm are the samiet the 
feed indicating disk is properly set. If the actual count is 
different, set the Indicator disk. 

4« To set the indicator disk» loosen the arm capscrew and 
slide back the arm cap on the top of the machine head, exposing 
the feed Indicating disk with numbers engraved on the edge« 
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Figure 4B. Cheakirig Stitahek Per Inch* 

Lcust^n the indicator disk setscrew with 1/8'* wide 
i'abinet screwdriver until the disk will turn only when finger 
pressure is av^plied* 

Turn the indicating distc with the fingers until the 
number indicating the actual number of stitches now being sewn 
appears in the indicator opening in the head casting, 

7. Tighten the indicating disk setscrew, 

8. Reset the machine to set eight Pitches per inch, 

9. Check tht. accuracy of your :>c'tting by sewing and counting 
the stitches 

10. If your .setting is not com^ct, repeat steps 4 ihrc^ugh 7 
and recheck- 

Exe>"rise 13 

Adjust the tension assembly and controller spring on the 
cU^ss 1 1 IW sewing machine In the following manner. 

Adjusting the Tension Assembly and Controller Spring \ 

\ 

The two separate tension devices, tensibn assembly and thread 
controller, require separate adjustments, \ 

The tension assembly (upper^ figure 43^ is adjusted by turning 
the thuci\> nut 1, on the tension iptudy forcing the tens^idn spring 
2, against or away from ^he tension disk^ 3. Since this assembly 
applies direct pressure on the nciedli! thread , the area between the 

tension disks must be kept clear of ^ust or foreign objects as 
follows: / 

1, Remove the thumb nut, tenBl^u spring, tension release 
washer t , and tension dlaks* I q > ; ^ 

2. CZeari the ^nside areas of the tension disk with a soft 
cloth. R^cve rust with emery cloth • 



Hpir^t Dn finf; aoolv oil to anv of these parts « 



ffNSVOM ASSf MIIY 




THiEAD CONTROUES ASSEMllY 
iiOWIR) 



Figure 43. Tension. 

Reassemble by posUtonlng the tension disks, tension 
release washer, tenBion spring , and thumb nut on the tension stud. 

The thread controller assembly (lower), figure 43, pulls 
shick out of the 'needle thread* Two adjustments on the assembly 
.iro required; adjustment of spring stop position, and tension on 
the thread controller spring. Thrt^ad the machine, sew a distance 
of four inches, and copsplete the following. 

1. Adjust the position of the spring stop. 

a. Loosen the thread controller spring stop screw In 
the spring stop, point, i, figure 43. 

b. Rotate the stop to remove slack in the needle 
thread as the needle d^sscends. 

, Tighten the screw* 
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2, Adjust the tenalon on the thread controller spring. 

a. Loosen the thread controller stud setscrew point 2, 

figure 43. 

b. Insert a screwdriver on the thread controller scud 
point 3, figure 43. 

c. Turn stud to the right to decrease thread con- 
troller spring tension point 4, figure 43, to th^ left to apply 
tension. 

d. Hold the study with fingers of left hand and 
tighten the stud setacrew, point 2, figure 43, with a screwdriver. 

Exercise 14 

Repair the rotary hook of the class lUW sewing machine in 
the folU^wlng manner. 

Repair of Rotary Hook 

1. Remove r cary hook assembly as taught in exercise 9, 

part 

2. Visually examine rotary hook for burrs, nicke, dull or 
broken point. 

3. If evidenci* of damage is tjundp smootM out nicks and 
burrs with emery cloth. 

4. If the rotary hook point is broken, replace it with a 
new rotary hook. 

^. Reinstall rotary hook assembly. 

Exercise 15 

Troubleshoot the Class UIW Sewing Machine. 

Troubleshooting 

1. Troubleshoot the machine for a defect using the trouble- 
shooting chart. 

2. Uppn finding the defect, repair the nachine as necessary. 
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PATTERN DESIGN AND LAYOUT 

OBJECTIVES 

After coapleting this study guide «nd your cUasroom in- 
struction, symbols on drawings, explain th« use of a rule and 
square in layout work, and expl«in how to lay out a pattern for a 
ch«nge in size. 

INTRODUCTION 

On some occasions patterns are provided in technical orders 
to enable you to cut out such things as neck and wrist seals for 
anti-exposure suits. However, there are many otner times that you 
must fabricate that have no patterns available. When this is the 
case, you must lay out your own pattern. 

INFORMATION 

PATTERN TEMPUTES 

Making cov<:r8 for hangar and field equlpoent requires a 
variety of patterns. You must construct tiany cf the patterns you 
need. When it is r.ot possible to obtain a drawing of the cover to 
be fabricated, you may use the old cover as a guide for making 
your pattern or you may take direct maaauraaents from the icam to 
be covered. In some cases it may be advisable or necessary to use 
a blueprint or drawing of an article to obtain the measurements 
you need to construct your pattern. 

Symbols 

Most blueprints and drawings consist of three basic views: 
front, top, and side. If necessary » an addielonal view may be 
furnished. This may be either a detail or a sactlonal vlav. The 
detail view enlarges a portion of tha drawing, whereas the sectional 
view shows a cutaway section of the object. Thesa drawings sake 
construction work easier. 

Various lines and symbols are uaa4 to identify parts of a 
drawing end its construction. The follovlag lines and aymbola are 
shown in Figure 1. 
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The border line is not an actual part of Che drawing but 
ttncXoaaa the drawing and all notationa. Object lisca are used to 
laake en ov«ir*IX outline and deeaile of the object beisg dfji.^* 
Hidden llnee represent a feature or a change in contour of an 
object which cannot be seen in a specific view. Center lines 
designate the center of an object or way be used to locate the 
center of any hole or opening to be made. Sectional lines represent 
cutaway portions. Dimension lines measure or lay out dlctancee 
from a Riven point, with arrows to indicate the litalts of a 
dimension. Seams are drawn as a series of dots or lines, with the 
dot or line representing a stitch. 
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Figure i. Blueprint Lines and Symbols. 

Ri-le and Square 

Pattern t^fmplates may be made of heavy paper, wood, iMtal, or 
plastic. All points of alignment for assembly of the material and 
positions iot tht' Installation of hardware and accessories are 
included In the pattern. Be sure your dimensions are accurate 
because an error in the pattern is duplicated in each part cut 
from it. 

. IVo of the most comnujn and useful tools used In tbe layout of 
pa^^ams are the rule and square. Mahy equipa^it and upholstery 
covers ss well as many parts of clothing such as pockets, waist- 
bands, and cuff a are recttngular. 

To lay o^jt squf.re or rectangular parts, obtain the dimensions 
from a drawing or measure the item to be covered. Before you 
start to lay out your pattern, be sure to add the proper aean 
allowance. 

3 



For instaacel «uppoae vau ne^d « rectmititle of heavy mftttirial 
to be used as pfrtlof a protective cover. If the finished dlintttslona 
are to be 24 X 35 Itiches, your pattern will measure 25 X 36 Inciies. 
The inch added to both diniensione is necessary to provide the 
required 1/2 Inch seani nJlovance for heavy fabric to all four 
sides. 
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Figure 2. Square 

Measure your dimensions accurately with a steel rule, steel 
yardstick, or carpenters square. If you use the square to naiasure 
a dimension I be sure to use the correct scale. If you are iceasuring 
froc*, the outside edge of the square, use the scale, (A) Figure 2^ 
marked on the outside edge. When measuring from the inside edge, 
use the scale (B), Figure 2, marked on the inside edge. Refer to 
Figure 2 and note that the zero point is not in the same place on 
both scales. 

Lay the square on the pattern paper with one edge of the 
carpenters square laying along a straight edge of the paper. Then 
draw the line perpendicular to the straight edge. If the square 
is not long enough to draw the full length of the line, lay a 
steel yardstick or metal straight edge along the line started by 
the square and extend the line the required distance • Use the 
carpenters square to start your line at each comer to be sure to 
maintain a 90 degree angle at each comer. 

Tolerances and Size Changes 

The seam or hem allowance muat be added to the finished 
dimensions ^before a pattern t^plate is cut out* Seam and hem 
allowances vary according to the fabric used and the design of the 
it#m. Light weight material may require a 1/4 inch leam allowance 
vhlle heavier fabric may require a 1/2 inch seam allowance. If a 
hem la an EFb type, a 2 inch allowance would be made for a 1 inch 
hem as the material is folded under twice. Each project presents 
its own problem and all allowances should be noted before a 
pattern is laid out. 



Some t hnlcal order drawings provide ell of the laforBStlcm 
necessary for different sizes. The drawings in the t«el»ie«I 
order should not be used as templates as tha loforaatlon prints 
on the other side of the page would be lost. Also, the paper used 
in technical orders is not suitable for use as a t«q»late. 

Carefully trace the technical order drawing on pattern paper 
to aake your template. Be sure to narK on the template the type 
anti-exposure coverall it is used with/ what it is wsed for, and 
the required size markings. Cut out the template and place It on 
the coverall as specified in the technical order, "ihea you 
complete the job, retain the template for future joba f:*i<t require 
the same alteration. 

Patterns ^^uiring reduction or enlargonent can <iaslly be 
altered by the squared paper B^thod as shown in Figure 3. Th« 
fiai sized pattern is first drawn on squared paper. The points of 
intersection of the pattern outline and paper lines are then 
noted. These points of intersection, called plotting dots, are 
then located in the same positions on a secmd sheet of paper 
marked off in squares larger or smaller than the original, depending 
on whether the pattern is to be enlarged or reduced in size. The 
plotting dots are then connected by carefully drawing a line 
through these points to form a, p^mv pattern. 
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Figure 3. Squared Paper Method. 
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ExerclM 1 

Study the training literature and anawer tha following quaatlona. 

1. Itow 1. a cover conatructed whan there are no patterns available? 



2. Uhat vi«r» are u.ually Indudad In bluaprlnta or ahop drawing.? 



L aX?^' • "•^•'"T ""-Prlat llnea 



4. What taaterlals nay be uaed to conatruct a te^late? 



5. What purpose does alignment narks serve on templates? 



6. Should seam allowancaa ba included on patterns? 



7, Are 



seam allowancaa Included In shop drawlnga or blutprintt? 



8. Vluit !• the diff«r«nc« in m p«tt«ni uaA « tcq^latc? 

■ 

9. Patterns requiring reduction or enlargeaent me; be eceeopllehftd 
by whet method? 



10. Itow are seams desig;neted on drawings? 



SUMMARY 

There may be tines where it will be necessary to ley out 
patterns in order to complete a project. In this type of a 
situation, you will have to know how to properly lay out your own 
pattern. 

REFERmCE 

T.O. 00-25-92, General Repair of Cmvas and Webbing 
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ExerclM 2 

1. Obuin a piece of materl&l euitabia for construction of a 
template fron the inctructor. 

2. Fabricate a template using the dlmensiona In the shop drairl 
ahown in Figure 4. 

Note: Shop drawings do not Include aaam allowance I 

3. Write your name and class nuBd>«r on the project and hand it 
to the instructor. 




Figure 4. Shop Draving of Wheel Cover and Diaensions. 
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FABRICATI ON/MAI NTKNANCE OF UPHOLSTKRY AND SOUNHPROOFINC 
OBJECTIVES ^ 



Upon completion of this unit of Instruction, you will be >able 
to identify the types and kinds of upholstery and their ipplicatlons. 

INTRODUCTION ^ 

Upholstery is the art of rebuilding, padding, and covering ^ 
surfaces. Upholstery is considered an art because it is the result 
o. a developed skill which reflects the characteristics' of the 
individual in the finished product. While certain basic rules 
must be followed, the finished craftsman develops certain techniques 
which reflect his personality and interest in his work. Upholatery 
is designed to perfcrin two functions. First, it roust provide 
comfort; and secondly, it must present a neat appearance. Both 
functions must be built into all upholstery. 

INFORMATION 



TWO TYPES OF UPHOLSTERY 



Basically, upholstery may be classified a& either rigid or 
flexible. Rigid upholstery is that type which must confom directly 
to Its framework, such as headrest, jnr.rest, crash pad, etc. 
Flexible upholstery may be described m having a tendency to give 
or vary In shape, such as a remov ,bie seat cushion, backcushlon, 
life preserver cushion, etc. Rijjld cpholatery is usually built 
jn a solid frame made of wood or metal. Flexible upholstery 
usually has no rigid -amework. Both types are employed on aircraft. 

THREE KINiiS OF UPHOLSTERY 

Aircraft Upholstery 



Aircraft are constructed primarily of metal and are rigid. 
However, a certain amount of fabric, leather, and rubber materials 
are also used in upholatery for crew and passenger comfort. 

Such upholstery as soundproofing, removable seat cushions, 
crash pads, headrests, and armrests are found on most training, 
cargo, and tactical type aircraft. Some passenger-carrying air- 
craft have upholstered seats, curtains, and even rugs. You will 
find that electrical wiring, hydraulic lines, control cables, and 
many other items pass over and through aircraft soundproofing. 
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Hoat United States Air Force transport atrcraft are lined 
with soundproofing In the crev and passenger conpartaents. This 
soumiprooflng nay be either of the blanket or batt type. 

BLANKET TYPE SOUNDPKOOPXIK:. Host of the soui^proof ing used 
In aircraft consists of FibargXas enclosed between two layers of 
fabric. The Fiberglas is hsld in place with sachine stitching to 
a diamond pattern. This materisl insulates the aircraft as well 

as deadens the noise of the engine. The material used for 
soundproofing Is selected ^or its sound-deadening qualities and 
not for Its atrength. Extreme care must be used in sewing and 
handling this material. 

BATT TYPE SOUNDPROOFING. The C-Ul cargo aircraft uses 
covered glass-flber batts in the flight station and cargo ccsapart- 
ment to soundproof and insulate the aircraft. These batts are 
covered with vinyl-coated nylon in i»nhydraulic areas, and with 
nylon-vinyl laminate in the hydraulic areas. The covers are 
heat-sealed at the edges, but they do have vents. The batts are 
stitched to long covers to prevent the batts from sagging. The 
covers are attached either directly to the skin of the aircraft or 
to stringers. Under the floor of the C-141 aircraft, a cloth heat 
baffle is hung halfway between the floor and the fuselage skin. 

The soundproofing batts are attached to the aircraft with 
pile tape and hook tape. The pile tape is casented to the aircraft 
skin, and the hook tape is cemented to the batt. 

Vehicle Upholstery 

At time- It may be necessary to repair auto seat cushions. 
Most of the damage is connected with the seat cover, although some- 
times also the springs and padding are damaged. The auto is sent 
to the shop for repair as a result of an inspector's report and 
recoimnendation. When the aprings and padding are damaged, the 
cushion must be completely stripped down. When the padding is 
cotton batting, it can be repaired by filling in, but if the 
padding is too badly damaged, it should be replaced. When the 
cover Is damaged, the inspector's r^ort will indicate whether 
it is to be repaired or replaced. If the cover of the cushion 
may be of fabric, leather, plastic, or imitation leather, 
replace it with material similar to the one removed. 

Base Upholstery 

You may be required, at some time in your career, to wrk 
on base upholatery. This includes chairs, couches, cushions, 
dayroom furniture, etc. Whether the Job you are assigned is to 
repair an office chair or a couch, each Job contributes to the 
efficient operation of your squadron. The chair repair saves 
the time and money required for its replacement. 

Since removable cushions are reversible (usable on both sides 
or faces), good workmanship is essential. Every part of the cushion 
will at one time or another be in view. It ia constructed around a 
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•prlng unit and padded with a cotton batting. Tho alze of the 

h^Ln' "ft "t"'" ' rare »!»t 

be used in Its fabri^tion. 

The typist chair Iprovldes a good example of the rigid tvpe 

foundation. Such upholstery consists of only the padding and 
cover. The typist chair is designed so that the back receiver 
support from the backrest. Because the difference in the 
sUes and figures of individuals who may use it. the back i. 
adjustable. The upholstery gives support and rest. Because the 
ttl) concave, it requires special attention so 

finished product is neat in appearance. TVo ways of 
attaching the seat cover are by stapling or by hand-sewing. 
The former is the better but when staples are not available. 

^!rJ"Sf ^"^^"^ P***"^ i» important 

part of the operation. There must be sufficient padding to insure 
the necessary softness but not so much that the back and seat 
lose their form and look "squashed." 

The ultimate goal for an upholsterer is to produce canfort 
and beauty, but you can never attain your objectives i* the 
foundation of your work is poorly constructed. The rigid type 
foundation may be a piece of plywood on which is set foam rubber 
or a series of coil springs installed on either metal strips or 
webbing. The tying of the springs is of great importance, and 
an eight-knot tie is generally used. After the padding (cotton 
batt. moss, foam rubber) is properly secured, the cover is 
attached. 

Proper installation of the cover will result In a neatly 
finished product. Remember, appearance counts heavily in this 
type of upholstery. 

UPHOLSTERY MATERIALS 

Materials 

The materials which are most generally used in aircraft 
upholstery work, are as folloira: 

SOFT FELT. Used for filling or padding In armrests, headrests, 
etc. The felt may be cut the exact sice as the armrest or head- 
rest, and a covering made to fit over the ^elt. 

FOAM RUBBER. Used for padding in cushions, headrests, crash 
pads. etc. Foam rubber may be obtained In i»>lded cushion shapes 
in various sizes, or It may be obtained in a block or flat stock 
type which can be cut Into the desired tiic and shape. Cushions 
attached to kits in recent aircraft are Of this type. They are 
usually procured from supply rather than mtde by the fabric shop. 

4. J; ^ '° ■ which 

is similar to foam rubber. It is made from several types of 
plastic material blown into foam and solidified. Usually it Is 
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less resilient, which is the ability to bounce or spring back 
after being preset down, and chaapar than toma rubber, but tama 
fairly well aa a substitute. It haa the disadvantage of being 
less resilient as it gats colder. 

KAfm. Used for padding in aircraft cushion*. A very light- 
weight silky-cotton fibroua flitter ial which provides an excellent 
padding for cushions. Cushions filled with kapok not only provide 
coffifort, but may also be used as life preservers, because of the 
buoyancy of the material. Cuahions designed for life preservers 
have yellow coverings. 

RUBBERIZED HORSEHAIR. A lightweight padding material used 
in cushions, headrests, amrests, etc. This naterial is obtainable 
In flac sheet stock in varying thicknesses, and the desired slaea 
and shapea may be cut from the sheet. 

LEATHERS . 
1. 

1. Artificial Leather. Used for covering various upholstered 
.irtlclfs such as seat and back cushions, amrests, and headrests, 
crash pads, etc. Artificial leather is available In many colors and 
various surface finishes. 



2. Horaehide. Used for the same purpose as artificial 
leather, but is rau».:h more durable. It has a fairly smooth finish 
and cornea in brown or black colors. 



COTTON DUCK. This material is used in covering cushions 
where appearance Is not Important, It is not as durable as artificial 
leather or horsehlde, and is much less expensive as a covering 
material. 



HARDWARE. 



Upholstery Buttons. These buttons are installed in cushiona 
to prevent the padding material from shifting inside the covering. 
They are Installed so as to be decorative as well as uaeful. Theae 
buttons are Installed with a strong cord and should be drawn tight 
enough to hold the padding In place* yet loose enough to maintain 
the resilience or springiness of the cushion. 

Tacks. Used to attach upholstery coverings over the padding 
when a wooden frame is used as the base of the upholstered article. 
This Is a very common piece of hardware and comes in various sixes. 
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1^0 Durable Dot ClSve Faseen.re. Used to Initall soundproofing 
panels and specially fitted coverings in certain locationn In 

^K^!* w^? P*" fastenrr U made in various types 

which may be Installed in metal or wood as well as in fabric. 

Interlocking Fasteners. These arc generally known as aippers 
and are often used by the upholsterer in making rcmovabJi. covers 
tor cushions. 

J: 

I 

Tools and Equipment 

Most of the tools and equipment uSed in upholstery work 
should be familiar to you. However, as a nuitter of review, thev 
are listed below with some of the new tools. 

SHEARS. This Is one of the most commonly uhpJ tools of the 
upholsterer and fabric worker. Shears must be kept nharp and 
care must be taken to not drop them as this will spring the blades 
•md reduce their cutting efficiency. 

NEEDLES. Curved needles approximately 2-1/2 inches in length 
are used in upholstery work to close out covers on cushions. A 
blind or hidden stitch is used for this purpose. Straight needles 
four or six Inches long are used to install upholstery buttons In 
cushions. When these needles are not In use, they must be kept 
in the tray part of the toolbox and preferably with the point stuck 
In a cork in order to avoid accidents. 




Figure 1. Stuffing Iron. 

STUFFING IRON. A metal rod varying in length from 10 to 18 
inches, figure 1. The stuffing Iron Is used for reaching Inside 
cushions to distribute the padding Into the edgi-H and rorners of 
the cushion. 

SEWING MACHINE. The class 111 sewing n,achlne Is fhe mnrhlnc 
hast adapted to aircraft upholstery because it may br used to sew 
several thicknesses of artificial leather as well as medium and 
heavy weight fabrics. 



Oil 



ERIC 



HAIN IIAM 
IIMOll irifCH 
UNI 




Figure 2. SSa-1 Seam. 



Seams 

The finished ass^bly aon^tlises requires the use of beading 
to dress up the sewas and to give fom to the piece. Positivt and 
accurate neasurffiaents and cuttlq§ are very istportant. Care ahould be 
taken in taviiig, since a slight variation shows as a cvodkmA seaa. 
The SSa-1, or plain seam, shown In figure 2, is^ed in upholstery by 
Itself or as part of a more conplicated se«&. Figure 3 shoira an SSf-3, 
or French seam, used mostly for seats. ToVBakefthis seam, first fluike 
a plain SSa-1, then fold the edges back awa^^on the sean. Add tvo 
additional rows of stitching, sewing the Joined pieces to a piece of 
backing material to fom the SSf-3 seaa. The cord welt (or beading 
Installation seaa), shown in figure 4, is used in seat eovara. It is 
made by doubling a piece of material around a cord and fastening it 
vlth a plain sean. The strip is then sewn between the two pieces to be 
Joined. Mats or carpets are sewn, as shown in figures 5 and 6, by 
using the 8Sf-2 and binding searaa. 
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Figure 3. SSf-3 Sean. 



Figure 4. Cord Welt Seam. 




Exercise 1 




Sciidy the traXuing literature and answer tl.i following questlms. 

1. Define the terw "upholacery." 

2. List three Items which are considered rigid upholstery. 

3. List .three kinds of upholstery. 

\ 

A. What is the purpose of upholstery buttons? 

5. Which type of padding would be best suited for a survival 

kit cushion? 

6. List three special tools that are used for constructing 
cushions. 

7. What is the purpose of beading or cord velt on a cushion 

or cover? 

SU>«MARY 

Upholstery is an art which takes a lot of practice, patience, 
and time. To be competent in this work can be a rewarding experience 
not only ag a task in your shop but also as a hobby. 

RKKFSENCE 

TO 00-25-77, Repair of Quartermaster Items of General Equipment . 

INSPECTION, REPAIR, AND FABRICATION 
OF SCHJNDPROOFING 

Inspec tion 

The material used for soundproofing Is selected for its sound 
deadening qualities and not for its strength. Extrooe care oust 
be used when handling this material. When you are called to an 
aircraft to inspect soundproofing, make a determination whether a 
repair is justified or whether the soundproofing needs to be replaced. 
Inspect for holes, tears, torn edges, loose and missing hardware. 

loose stitching, and other general defects. 

i 

Repair 

Some repairs on soundproofing can be accomplished while the 
soundproofing is inatalled to the aircraft. The most covoon defects 
are small rips and tears and missiug hardware. Small rips and tears 
can be repaired by baseball stitching or a cemented patch. The 
repair material will be the sane as the outer layer of soundproofing 
material, which is of plastic vinyl. 
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Fabrication 



If th« damage to soundproofing is too extensive for repair a 
new panel of soundproof Ing has to be fabricated. Whenever it 1h 
necessary to remove the soundproofing, have an authorized aircraft 
specialist remove or loosen all plumbing and electrical wiring 
Use the old piece of soundproofing as a pattern for the construe -on 
of the new material. Extreme care must be used in sewing nnd handHuK 

BSf ? ^^^c °f ««™ <^«n be used such as BSr-2, 

the edge and should be sewn with five stitches per inch for all 
machine sewn seams. 

Soundproofing is usually attached to the aircraft with durable 
frn,r5 ^^ fasteners. When you install hardware, keep 

in mind that the soundproofing is easily damaged. Crimp the hard- 
ware to a firm hold but do not use too much pressure, since to do 
so could result in cutting through the fabric and leaving a hole. 
Install the hardware 1/2 inch from the edge of the soundproofing for 
the same reason. Be sure the location of the hardware Is in the same 
position as on the original piece of soundproofing. 



INSPECTION. REPAIR, AND FABRICATION OF 
VEHICLE AND BASE UPHOLSTERY 



Inspection 
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The ultimate goals in upholstery are comfort and appearance 
When you are inspecting upholstery keep this in mind. You can never 
attain your objective as an upholsterer if the foundation of your 
work Is poorly constructed. Check the framework for stability and 

ctlrl It T: ^"f ^P""*"**^ ^^^^"'■ity and broken members. 

Check the tying of the springs. Be certain the knots are secure. 
Then inspect the padding. The padding should not be matted, soiled 
mildewed, or deteriorated. The covering of the upholstered unit ' 
must be Inspected for rips, tears, abMsions, deterioration, and all 
other defects. Then make a dstermlnaclon whether the unit should 
be repaired or whether a new cover needs to be fabricated. 

Repair 

When repairing a piece of base or vehicle upholstery you want 
to restore it to as close to its original condition as possible. 
The material should match in color and type. The repair should not «^ 
distract from the appearance of the upholstered unit. 

Fabrication 

When fabrication of a new cover is required, the upholstered 
unit «:tat be stripped of the old covering and padding. Some repairs 
a-y be required on the framewq^k and springs. The brings are 
ITfltri'' I ""'^ eight-knot. Save the old covering as a pattern 

uLf ^J' ^^^^^ « °r pattern is 

u..d. tha layout must prevent splitting or separating the design or 
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pattern, even at the expense of Rome waste. WJii?n laying citil the 
patterns for this cover, alignment marka should be clearly mnrkeii on 
each part to be assembled. As the covar is asaciRbled, make sure 
each alignment mark on one part is matched with the location of Its 
corresponding mark on the second part used in the assembly. Always 
use 1/2 inch seams throughout the project as the size of the seam is 
important when assembling the parts. If the seams should vary^ the 
alignment marks will not match. On scnro projects* this results in 
corners which will not align. If the aeam vary in size, they will 
not only weaken the construction* but also affect the appearance 
of the project- A beading or cord welt should be used in fabricating 
covers of this type present a neat appearance. 

The method of attaching a new cover will vary. Some upholstery 
cnvvra will be attached with upholstery clips (hog rings). Ia some 
canes » screws and washers are u8ed» while others are attacheid/4$y 
inserting the cover ends into a channel and pressing it togetiier or 
by pressing the cover down over a pointed protrusion to hold 
the cover in place. Some covers are installed with tacks. As you 
install the covers, tack the centers first; then work toward the 
ends and leave the corners until laat. This method alleys you to 
make minor corrections as you proceed, A 4 ounce blue steel uphol- 
stery tack is recommended. It should be noted that tacks have a very 
definite holding ability because of the shape of the point. The 
best way to take advantage of this pecuHavity is to drive the tack 
all the way in with one blow. The magnetized hamror is particularly 
adapted for this purpose. In tacking around a radiixs, the material 
i^ stretched and pulled slightly in the opposite direction to that 

which you are working to eliminate excess material. The tacks 
•ihould be placed closer together in the radius. On the straight* 
away, 2 inch Intervals are recomo^nded. On a radius, they may be as 
close as 1/4 Inch. ATI tacking should be at least 1/2 inch from the 
edge* 

EKercise 2 

Study the training literature and answer the following questions. 
1* Why should the edges of a sowidproof ing panel be bound? 

2. Which seam should be used to bind the edges of soundproofing? 

3. How many stitches per inch should be used for machine sewn 
seams on soundproofing? 

4. What type of stitch should be used for hand sewing a tear 

on soundproofing? 

5. How Is blanket type soundproofing attached to the aircraft? 

SUMMARY 

A thorough understanding of the fabrication, inspection, and 
repair of upholstery is essential to the performance of your duties 
In this career field. 

! 
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REFERENCE 



TO 00-25-77, Repair of Quarterma«r.r itecfl of General Kr^r.^^r.^. 

Exercise 3 

Fabrication of Cushion Cover 

1. Layout and cut the following materlala: 

SIZE 



PART 

Top Panel 
Bottom Panel 
Gusset 

Beading Cover 
Beading Cord 



17" X 17" 
17" X 17" 
70" X 4" 
70" X 1-1/2" 
70" long 



QUANTITY 

1 
1 
1 
2 
2 



s 



3. Sew one piece of beading to the cop panel with an SSa-i 
trpanlJ? " tile l^.l"';f 

the sane JZ.l'!'' °' " P-'^ 





® 



® 






® 



® 



"sur* 7. BMdlag Ia»t»lUtton. 
in .t'p 3 orJlS"""! """" »"•' f'ni-h--i - 

6. Sew the guasee to the top panel usina i 
demonstrated by your instructor. * ^ 



ERIC 



12 

20S 



Note: When laying out Che p&ttertiH for tills cover, 
allgnnenc marks should b« clearly isarksd on Mch part 
to b« asHerobled. As Che cover im asasetblsd, make 
sure each allgiwonfr mark on one part is. matched with 
the location of Its correepomilng nark on the second 
part used in the ats^ably. Altfsys use 1/2 inch seams 
throughout the project as the size of the seoa is 
Important when assMiibllng the- parts. If the aeons 
should vary, the alignment marks vlll not match. On 
sc^ projects, this results In comers which will iu>t 
align. If the sesos vary in size, they will not only 
weaken the construction* but also affect the appearance 
of the project. 

7. Close the end of the gusset with an 1^-2 seam and finish 
the attachment of the gusset with an SSa-1 seam as deiRonstrated by 
your instructor. 

8. Sew the bottom panel to the gusset in the sane manner. Both 
heading splices and the gusset closure seam should be in a vertical 
Itne. Leave approximately 10 inches of one side open so the foam 
rubber padding may be inserted. 

9. Insert the foam rubber padding and close the cushion with 
a hidden stitch. 



Exercise 4 

Fabrication of Soundproofing 

Seam stitching must be at least 1/4 inch from the edge of the 
soundproofing. Five stitches per inch ere used for all machine sewn 
seams. 



1. Using a template similar in size and shape to the one shown 
in figure 8, lay out and cut a section from the aircraft soundproofing 
material. If templates are not available, use direct measurements to 
lay out the panel. 

2. Mark the soundproofing material to include all cuts and 
holen fls shown in figure 8, 

3. Using a 1-1/4'* binding tape, bind all the outside edges of 
the panel with a BSg-2 seam. If a 1-1/4" binding tape is not avail- 
able, use a 1" tape and make a BSf-2 seam. If tape of less width 

is ased, a BSa-1 or BSc-1 seam must be used. 

4. Using a cutting punch, locate and punch the required holes 
for the llft-the-dot fasteners. 



5. Install the llft-the-dot fasteners. 



6. Punch -he required holes for the three durable-dot fasteners 
in the correct location on the panel. 

^ 7. Install the three durable-dot fasteners. 
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Figure 8, Soundoroof Panel. 

8. Cut out and bind the Inside edges of the 4 Inch square by 
using a BSg~2 seam. 

9. Cut out and, bind the Inner edge of the A inch diameter with 
a BSf-2 seam. Fold under the edge of the binding tape for a distance 
of 1/2 Inch at the start and finish of each binding. 

F.xerclse 5 

Inspect Upholstery 

Perform a thorough vliual Inspection on upholstery for holes, 
tears, seam separations, broken or missing hardware, and general defects 

Exercise 6 

Repair of Soundproofing 

1. Examine the "L" shaped slit in the soundproofing at the 
location shown in figure 8. 

2. Repair the "L" shaped -silt by using a hand sewn baseball 
stitch. 

a. Use four stltchee per Inch, Ifk Inch from the tear. 

b. Secure each end with an overthrow stitch with two half- 
hltc.es on the under surface of the panel. 
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PERSONNEL PARACHUTE REPAIR USING CLASS 31 SEWING MACHINE 
OBJECTIVES 

Upon completion of this unit of instruction, you will be Able to 
a, class 31 sewing machine to fabricate repairs on personnel para- 
chutes. 

INTRODUCTION 

The Air Force uses various personnel parachute assendilles, each 
designed to fit the needs of a particular aircraft or series of air- 
craft. Although each assembly may look quite different at first glance, 
you vrill find a great many slmllarltlee. Most of the canopies used for 
personnel parachutes are very ouch alike and are repaired in the same 
manner. 

The parachute rigger Is required to make repairs, as well as 
changes or modifications, on parachutea as specified in technical orders 
issued for that purpose. Usually the technical order will Include a 
drawing showing In detail the exact repairs or changes to be made, in 
addition to printed inetructlons. Correct measurement and accurate 
marking of the pattern or template on the material is very Important. 
Standard blueprint lines and dimension symbols must be understood and 
correctly interpreted for careful work. 

INFORMATION 

A personnel parachute may get taara or ripe during handling and 
repacking procedures. It Is the parachute rigger's responsibility to 
know when a hole or rip in a parachute assM&ly should be repaired. 

MAJOR REPAIR 

The tern major repair Includes replacement of canopy sections, 
reinforcing tapes, lateral bands, suapenaion lines, harness sectional 
sling straps, side and end flaps of the pack, and canopy puckered vent. 
Under no clrcumscances will parachute fabric salvaged from parachutes 
retired from service because of age or deterioration be used in the 
repair of active parachute canopies. The date of each major repair to a 
canopy will be stanclled on the bottom section of the top center gore 
inoedlately above the data prescribed by specification. 
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KZMOR REPAIR 

The tens minor repair Includta sueh operations u rftpXaelag casoplttt 
pock MoaobllM, paek opcBlag b«B4«, dual hotwlag Jimetloa bleeiu, 
houalns daaqis, han&Ms Mtas^ltM; rapairt to paeka; rapalr^f atitchiag; 
replacemant of raaovabla hardwara, back strap and rlpcord pockats; 
patching holas in caaopjr whlob do Mt raqulra wra than a 12 inch squars 
or rectangular patch; and darning boXas in tba canopy uhicb do not 
exceed 1/2 inch in length. 

INTERFRETIKG TECBMICAL ORDER SPECIFICATKmS 

In repairing or replacing the parts of a fabric item, the tech- 
nician auat be sure that his choice of textile fabriea, corda, threadst 
etc., !■ exactly correct and vill not, in any way, leasen the eervice- 
abllity of the asse^ly. The technical order dearly definee the iteaa 
(or substitutes) you nay use in repair work. 

Cotapleting aechine sseas in accordance with the technical order is 
Hi so a smst. You have leamMl and practiced different classes end types 
ot taachine seaas. If in doubt, check the TO for sesm specif icetions and 
the way each aeffia should be foraed. Rraea^r, a eeaa affeete the etrmgth, 
elasticity, elongation and appearance of a parachute. 

Drawing Terras and Synbola 

Tolerances In neasurenM&t are Indicated by the uae of e plus and 
minus sign, as shown below. 

10 - or -»-l/8". This means che Beasures^t should be 10 inches, but 
9 7/8 or 10 1/8" will bs slloved. 

9 -M/8" -0. This means a meesurement of 9 Inches is desired, a 
ntaxlmum measurement of 9 1/8" is accsptable, anything less than 9" is 
not acceptable. 



BORDER 


LINE 


OBJECT 


LINE 


HIDDEN 


LINE 


CENTER 


LINE 



SECTIONAL LINES ///////////////////// 

DIMENSION LINES 5" 

S E AMS ' . ~~~ . . . ~r~~ 



• t • • 



Fltjure 1. Blueprint Lines and Symbols. 
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Refer to Figure 1; the linee end synboli shown there have the 
Collowlng oaeainge! 

BORDER LINE. The border line i. not en ectuel pert of the drewlnR 
but le ueed to incloee the drewing end all notatlon«: 

A^. ^^-^^f J;^^' ^>bJ«ct llnee are used to sake an overall outline and 
details of the object baing drawn. Thia line ie used for all features 
of the drawing see^n in each view. 

1 

HIDDEN LINE. Hidden lln«e are ueed to repressnt a feature or a 
change In contour of an object which cannot be seen in a specific view. 

CENTER LINE. Center lines are used to designate the center of an 
object or may be used to locate the center of any hole or opening to be 

SECTIONAL LINES. Sectional lines are used to represent cutaway 
portions, ' 

DIMENSION LINES. Diaension lines are those lines ueed to toeasure 
or lay out distances f.om a given point. The arrows Indicate the limlto 
c a dioMnslon. 

SEAMS. Seaas are drawn as a series of dots or lines. Each dot or 
line represents a stitch. 

Other syabola used are shown in the following exasiples: 
2" - two Inches 
2' - two feel. 

Upper case (A) and low case (a) letters are cormaonly used for 
reference in drawings. 

USE OF TEMPLATES AND PATTERNS 

Teaplates and patterns are used in layout work to draw the shape or 
utline of projects or parts of projects to be tnado. Alignment marks 
are used to join parts or for the Installation of hardware. Alignaant 
narks nay be holes, notches, arrows or any identifying oark. Good 
templates are w«ll marked for ease In joining parts of the pattern. 
Patterns are usually made of paper while teBplataa ars of a more Permanane 
material— wood, metal or stencil paper. «-« -"^ 

I£ templetas are nat available, the old object may be ripped aoare 
«nd the pieces used ae patterns U ths old object is used, a seM 
allowance of one-half inch is added if the old eeam la torn or missing. 
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Th» following t'llmm •hould hm observed whan luilnji; eeBplatae: 

1. Make sura ch« corracc tide Ifl "up". 

2. Be careful that tha taaplata ie not laoved vhila oaking 

outlines , 

3. Use soft pencil or thin crayon In narking; regular 
railoru' chalk Is bast. Blackboard chalk la too aoft and makaa a line 

too vrido for accuracy. 

A. Mark lightly with tailors' chalk or marking pencil 
that can be ramovad If Che marka ahov on tha finished produce. 

5. Mark carafully any aligns^nt marks. Recheck oarking 
before removing the teaplata. 

6. Most tamplataa or patterns vlll include saaa allovaacas. 
wiien seaa allowances have not baaa nade, nonoally an extra half-inch is 
added to edgee where aeaae will be foraad. Seaa allowances for folda 
where gronnaets are placed may be as much aa 2 1/2 inches or mora. 

7. Remember lo be economical with materials. Place your 
romplute so a minimum of material will be uaad. 

8. If fabric is to be cut on the bias, the teaqilate will ha 
placed diagonally on the material after determining the direction of the 
warp and filling threads. 

PERSONNEL PARACWTrE CA2«)PY PATCH 
Selection of Repair Materials 



ov 
r 



Choosing the correct canopy patch material is very important to the 
erall strength of the repair. Therefore, you will use new fabric of 
he H&me. weight and atrength of the canopy material. The reeaon for 
'ising Ilka material la to inaure that the patch is neither stronger nor 
weaker than the original canopy. For example: If you patched c canopy 
with a lighter weight nylon than that of the original canopy, tha opening 
force or air pressure may rip or tear the patch. 

Freparatlon of Patch Mateitials 

n order to fabricate a canopy patch, you muat realize the importance 
of cutting and placing the patch onto the damaged canopy properly. 
Consult the proper TO to find how large the patch will be and how you 
fold the edges of the patch. The patch must be the correct else; if it 
is tha wrong size, the repair cannot be completed correctly. 
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size Limitation of Personnel Canopy Patch Repairs 

k rip, tear or hole which measuree 1/4 inch to 9 1/4 inches may be 
patched. The maxii&ua alse of a coopleCed patch is 12 inches in length 
or width. The patch may be square or rectangular, but the warp and 
filler threads of the patch «ust run parallel to the warp and filler 
threads of material being patched. The maximum nusiber of paCchas per 
section is one; the maximum nuaber of patches per gore la three (3), 
with no more than ten (10) patches per canopy. 

Caution: Remamber that no patches will be made In 
the top section of a personnel parachute canopy. 

Complsta instruct lone for fabricating a personnel canopy patch are 
Riven in the literature. 

PILOT PARACHUTE 8UBFLAPS 

One of the exercises you will complete in the workbook for this 
unit of instruction is a pilot parachute subflap. Four of these are 
used on the automatic back-style parachute assembly. The flaps are 
square in shape with one curved side at the top and botton. Thase 
subflaps cover the pilot parachute after it is properly positioned on 
the pack. Figure 2 shows the subflaps open for placement of the pilot 
parachute. 




Figure 2. Pilot Parachute Compartment Flaps 
cm the Automatic Backstyle Parachute. 



REFLACEMENT OF CANOPY SEC^CIONS 

Sections showing evidence of weakness or damaga beyond the scope of 
patching will ba replaced. 

Couplets instructions for replacing a canopy sactlon are given in 
the literature. 
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mucman of sustbhsxom lxmbs 

You hAVtt learned chat suapaisiOB IIum ata eeatintWMt numing from 
the connector llak on on« aid* ot thm e«opy to tho emmoctor link on 
the opposite eide of the canopy. 

When replacing a auapanaion line, all ilgaag at itching nuat be 
removed at connector linka and at pointa of contact on the canopy. A 
nev suapenaion line ia aCtaehad at one connaetor link, drawn throu^ the 
canopy, and run to the connector link on the opponite aide. The new 
line ia hand-tmaioned and narked to natch an adjacent auapenalra line, 
leaving enough line free for the Iragth of tha Vfmx, The looaa end ia 
Chen attach^ to the oppoaita <!onnaetor link. Tha sigsag atitching ia 
retewn. 

Notes When replacing a conplate eet of auapenaion llMa, 
^ 20-pound iraighta vill be uaad for otretching the nev linea. 

Exercise 1 

Wrice the answers to the fo! ' questions. 

1. Where do you find exact specifications for repairs, chengea 
and modifications on parachutea? 



2. Why is the class and type ox mechine seen so is^rtant? 



3. How ere tolerances in laeasuresMmt indicated? 



it. In what two (2) ways are seen lines indicated on technical 
order drawings? 



5. What is the symbol used on TO drawings to reptaaant 16 feet? 



6. If a pattern or traplate ia not available, end an old para- 
chute pert is ripped apart to be uaad as a pattern, what nuat be added? 



\ 



7. Hov vide Arc ■•«& ttlXowcaetc wh«r« gr«aMCt ar« placad? 



8. If « fabric it cut on tha bias, hov !• the templACa pl«cftd7 



9. Why Is \x ii^portant to us« fabric of ch« som woight «nd 
strength of ths cwaopy whsn msking s ccnopy pstehT 



10. WhM Is ths osxisun slse of s csnopy patch? 



11. If a tsar Is 1/4" vide, do you patch it with a squars patehf 



12. What Is ths maximum nusdisr of patchas par saction? Psr gora? 



13. The nvBBber of patches per canopy Is liaitsd to hov aany? 



14. Where do you never patch a canopy? 



PRir 



Exercise 2 

To fabricate a canopy patch on a personnel parachute, proceed as 
follovs! 

1. On an Inverted personnel parachute canopy, oark a 3" square in 
the center of one section. Use s pmcU, as ball-|Mint Ink will daaage 
nylon. 

2. Tris out this srsa vith shsars. 

3. KaMurs out 5/8" from the trianad arts (?igurs 3). 

8 2.1s 



A. Drav a line and cut from che cornara of tha trlBOMd araia to 



o?07 



Che 


5/8" mark (Figure 4). 




3 INCH 






UlMMfD AREA 

















Figure 3. Step One- 



\ 



CUT TO 
THEH" MARK 



Figure 4. Step Two. 



S 



%mCH liSTING 
STITCH. V%iNCH 
PIOM FOLDED EDGE 



Figure 5. Step Three. 



• » PUSH PtN 
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Figure 6. Seep Four. 




Figure 7. Step Five. 
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5. Fold Qyfv section of utarial along 5/8" otrk and push-pin to 
patch board C?igurc 5). 

6. Baate 1/8" from folded edge uaing 1/4" baatlns stitchafl 
(Figure 5). (Do not tie knot in end of baeting thread). 

7. Maaaure out 3/4" from the folded edge of canopy material. 
Mark ae Indicated In Figure 6. 

8. Cut a patch of l.I oe. ripstop nylon, 7" X 7", and mark 5/8" 
from the cutelde edge of the patch (Figure 7} . (Lay out patch vith warp 
and filler threads of the cai»py). 

9. Turn the edge of the patch under to the 5/8" mark, and match 
the folded edge of patch vith the 3/4" mark on the canopy. Insert push 
pins. 




V4 INCH 

BASTING STITCH 
VblNCH PROM 
EDGE 
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Figure 8. Step Six. 

10. Fold under the othei' three (3) aides of the patch material, 
forming neat, square comers, ae indicated in Figure 8. (The sye end of 
a seving needle may be used to form comers) . 

Note: The folded edges of the canopy and patch will not 
interlock. 

11. Rests 1/8" from the folded edge of patch material (1/4" stitch) 

12. Using scrap 1.1 oz. ripstop nylon, set a claas 31 sewing 

machine at 8 stitches per inch with correct tension. 

13. Machine sew three eeama: 

a. 1/16" from folded edge of canopy. 

b. 1/16" from folded edge of the patch. 

c. Centered between first two. 
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If you have complecad this project proparly, the folloving itou 
vlll b« correct*. 

1. The flnlehfid aeea, from folded edge to folded edge, ehould be 

3/4" »rlde. 

2. The patch naterlal and canopy natarlal will be folded end aewn 
AS indicated in Figure 9. 



STITCH 



PATCH 



VWINCH 



MilNCH 

























c 








w— 




/ 

CANOFY ' 
FABRIC 



Figure 9. Check Step Folding Canopy and Patch Materiala. 

Exercise 3 

To fabricate a pilot parachute aubflap, proceed as follows: 

1. Thread a class 31 smrlng machine vlth size E nylon thread. 
Sec at 8 stitches per inch. 



B 



C BIAS 



/ "UP" 



STRAIGHT 
THREADS 



2. 



Figure 10. layout of Material. 

Using a template, cut one pattern of 12 ounce cotton duck. 

Note: The aide of the template marked "up" muet be facing 
up when the pattern is drawn on the material. Sides B-D 
and B-E, Figure 10, ehould be ON THE BIAS, the straight 
threads running from D to E. 
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3. Cut 1 plec« of 3/A" cotton binding t«p« 17" long. 

4. Cut 1 place of 1 3/4" nylon rainforcaoent capa 3 1/2" long. 

^ "y^**" relnforcamant tape on tha flap so the 

selvaga edge of the tape fall, on a atr.ight line from notch /to notch 
C, Figure 10. on the aide of the pattern nerked "up". 

6, Pin the tape In the proper position. 

h««^»^'/A"^^"' ^^t ^^'"^ ^wderalde la facing up. then machine 

baate 1/8 from the cut edge of the cotton duck from A to B and end at 
C, Figure 10. 

jj^^p ®' "^^^ exceae reinforcement tape even with the adgea of the 




B 



Figure 11. Binding the Flap. 
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To bind the pilot parachute subflap. proceed as followa: 

Figure' 11 "iiS mL^^s ^^J" tape, start at A. 

l/?6" fri; tit ? edgea of tha flap with a BSa-2 ..am. sewing 

1/16 from the selvage edge of the tape. 

Note: The side marked "up" miat be U£ when attaching the 

tape, 

2. Proceed counterclockwise around tha flap making ml tared 
comers at points B, C and D. Figure U. mtered 

.*,^ur^^„ End «t the starting corner. Fold the tape under 1/4" and 
secure by anchoring and back* t itching. 

Note: Pollowlng the correct line of at itching will place 
the material on tha correct alda of tha preaaer foot, making 
tha binding of tha project aaaler. 

ae-,/'. ^ "f^^ """^ atltohae to form the BSa--. aean, 

^11^ ^51'"^°.^** ^^^'^ ^' ContlBu. around tha flap to atartlng 
point A. ondlng with an anchor and backatltchla«. o v 




5. The conplatcd flap (A) is shoim in Figure 12. When aeklni «11 
four flaps, A end C fUpe ere laede with the up eide of the teoplete 
feeing the operetor. FXepe B end D ere rei^reed, the pettem is turned 
over for merking end sewing. If fleps B end D ere not reversed, ell 
fleps trould fit in positions A end C. 
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Life Support Branch 3ABR42733-SW-905 
Chanute AFB, Illinois 

OPERATION /MAINTENANCE OF CLASS 7 SEWING MACHINE 

OBJECTIVES 

Upon completion of this unit of Instruction, you will be 
able to answeir a list of questions concerning nonienclature, 
operation, maintenance and sewing machine principles and operate 
the machine. You will also be able to list safety precautions to 
follow when using the class 7 sewing machine. 

INTRODUCTION 

Because the class 7 sewing machine Is used primarily for the 
repair of extremely heavy cloth or webbings, it Is not used as 
often In the parachute shop as the class 31 and lllW. However, 
as with all machines used In parachute repair, knowledge of 
nomenclature and operation Is necessary before operating the 
equlpTOnt. It Is suggested that whenever you are required to use 
the class 7 sewing machine you take a few minutes to practice 
machine control before working on the actual project. 

INFORMATION 

NOMENCLATURE, OPERATION, AND SEWr.n MACHINE PRINCIPLES 

The class 7 la a single needle, lock stitch sewing machine. 
It is used to sew heavy canvas, webbing, and light leather materials. 
The class 7 Is equipped with alternating preaser feet (vibrating 
and lifting), drop feed, and oscillating shuttle. It will sew In 
a stitch range of 2 to 8 stitches per Inch. In operation, the 
alternating pressers alternately press down on the material, 
working in unison with a two-row feed dog, so that the material 
win not slip while sewing. This machine is also equipped with 
an autonatlc bobbin winder. The size needle Is determined by the 
size of thread and type of material required to con^lete a repair. 
The technical order should be used to determine the size needle 
required for each repair Job. 

Cleaning, Lubricating, and Servicing 

Cleaning, lubricating, and servicing are preventive measures 
used to maintain the sewing machine in working order. These 
"preventive measures" are known as before, during, and after 
operation services, and should be completed by the operator. 
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BEFORE-OPEKATION SERVICE. B«f ore-opar«clon service consists 

of: 

1. Inspecting the mschins for daasgss. 

2. Examining drive belt and controls. 

3. Tasting the nachine for adjustmants such as tension, 
stitches per inch and presMra on naterial. 

4. Lubricating the machine, 

DimiNC-OPERATION SERVICE. During-operation service consists 

of : 

1. Lubricating the machins vith one to three drops of light 
lubricating oil during every four hours of operating tiae. 

2. Cleaning dust, grit, or lint fron bobbin assenbly each 
time the bobbin is replaced. 

3. Adjusting the machine according to the nature of the 
material being sewn. 

4. Replacing dull or broken needles. 

AFTER-OPERATION SERVICE. After-operation service consists of 
performing the following actions before leaving the machine unatteiuied 

1. Turning off machine. 

2. Diaconnecting and rolling up the extension cord. 

3. Cleaning dirt, lint, and oil from moving parts and the 
outside of the machine. 

4. Lubricating the machine according to the lubrication 
charts. 

5. Covering the machine to keep out dust and nwisture while 
not in use. 

SPECIAL INSTRUCTIONS, The model 7-33 sewing machine motor 
should be graased with ball and roller bearing grease every six 
months. 

SAFETY PRECAUTIONS TO FOLLOW WHEN USING 
A CLASS 7 SEWIIK: MACHINE 

Operating a sewing machine is just like operating any item of 
machinery - certain safetv rulss must be followed. Before starting 



th« machine motor, turn the balance wheel by hand to make sure all 
parta of the machine operate freely. While plugging the machine 
In, do not touch bare termlnala or vlrea. Allow the machine motor 
to warm up before aeving. The machine ehould never be operated 
without material under the prceaer feet. Clae scraps of material 
for test runs.) Keep the metal or wood alldes on each side of the 
machine closed during operation. During operation, do not start 
or stop the balance wheel with your hand. 

OPERATION OF THE CLASS 7 SEWING MACHINE 

You will learn how to operate the class 7 sewing machine. 

REPAIRS MADE ON THE CLASS 7 SEWI!«: MACHINE 

Two common repairs you will make using a cla8£ 7 sewing 
machine are to bomber deceleration parachutes with damaged or 
broken suspension lines. 

Damaged Suspension Line Repair 

A damaged suspension line is one which has the webbing partially 
torn, frayed, burned, or stained, incse damaged portions of ti^^ 
line have less tensile strength than the up 'amaged lines and may 
break during opening of the parachute. You mist be able to repair 
damaged lines in accordance with TO specifications. 

Only new 1" nylon webbing of 4,000 pound tensile strength is 
suitable for this repair. Repaired lines must be of equal strength 
compared to the undamaged suspension lines. The overall length of 
the reinforcement repair will depend upon the length of the damaged 
area. The reason for extending the repair beyond the damage is 
to Insure security of the stitching. 

Sewing reinforcement webbing onto the damaged suspension line 
requires that you carefully center the reinforcement over the 
damage, making aare that there arc 4" of replacement webbing on 
each side of the damage. Also make sure the edges of the webbing 
and reinforcement are aligned; this is necessary for security of 
the Biachine seams. 

To complete the sewing, use the class 7 sewing machine threaded 
with 3-cord nylon and adjusted to eew 6 to 8 stitches per inch. 
The stitch pattern of box«i diamonds that will be used will be 
explained in the worksheet and the applicable TO. This particular 
pattern la used because it affords strength to the repair. The 
stitches should be snug in order to allow for some stretching 
without breaking during opening shock. 
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Broken Suspension Line Repsir 

A broken suspension line is one which has the vebhing completely 
separated or torn. This break may occur as the reMlt of a burn 
upon deploynent, opening forces, or careless handling of the 
lines. The parachute rigger oniat repair the deceleration parachute 
80 it can be put back into service. 

Repair procedures for a broken suspension line are quite 
similar to those ua«i in repairing a daaaged suspension line. 

Select new 1", 4,000 pound tensile strength nylon webbing for 
the repair. Since the original mapension line is broken, you 
will need to cut the repair line six inches beyond each side of 
the break. The reason for cutting the repair a total of 12" 
longer than the break is ao the atitching can adequately hold the 
repair onto the broken line. 

Use the class 7 sewing machine and the same stitch pattern as 
In the damage suspension line repair to attach each side of the 
break to the repair webbing. Careful centering of the splice onto 
the broken line is necessary to insure a atrong overalJsrepair . 
You ciJunild make sure that tha splice extei^s 6" on each side of 
the break and that the repair^ suspenaion line is of the seme 
length as the other suspension linf>s. If the spliced line is 
shorter than the other lines, it will have more stress placed upon 
it during opening and it is likely to break. If the spliced line 
is longer than tha rest of the lines, i^re stress will be placed 
on the other lines during opening and could cause damage to them. 

REFERENCE 

TO 34Y7-2-1 



EXERCISE 1 



Write the answers to the folloirlng questions. 

i. The class 7 is designed to sew what types of materials? 



2. 

machine? 



Why should the operator clean and lubricate the sewing 



3. How do the alternate prcssers work in relation to the 
two- row feed dog during the machine operation? 



How often should the sewing machine be lubricated? 



5. 

in what 



manner? 



size of needle required for a repair will be determined 



All 



6. Pill in the blanks: 
Model 

Needle Threading Direction 
Bobbin Threading Direction 
Materials Used 
Stitch Forming Mechanim 

Maxinim Number Stitches Per Inch 

Needle Sizes 

Feed 



EXERCISE 2 



EXERCISE 3 

Cleaning and lubricating the machine should be completed 
before during, and after operation to prevent damage or rustine 
ot machine parts. Proceed as follovs: 

CAUTION: The machine should be turned off. Proceed with 
cleaning and lubrication after the momentum of the motor 
has stopped. 

1. Unthread the machine head and remove the bobbin. 

2. Apply I to 3 drops of light lubricating oil at each 
oiling point, refer to figure 1. 

3. Remove excess oil or dirt frt^ exterior parts of machine 
^ be ^s^!) ^^""^ * iubstltute 

KOTE: Excess oil left on machine parts vlll ruin a sevlnR 
project or the operator's clothes, since oil causes material 
deterioration. 
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EXERCISE U 

To thread th« head and bobbin, procaad aa follows: 
I. Thread the head. 

a. Use number 5 nylon cord. 

unMi Turn balance wheel toward the front of the machine 

until the thread take-up lever noves up to its highest position. 

(figure 2A)' through the thread eyelet 

d. Paas the cord through tha hole in the balance wheel 
end of the oil cup and through the hole In tha oiling stub under 
the oil cap cover. (Note: Oil reservoir use will decrease the 
friction on the top thread and reduce breakage when sewins thick 
Btatcriala.) 

e. Close the oil cap cover and let the cord pass out 
of the cup through the notch in the end of the cup. 

f. Pass the cord through the eyelet (figure 2r^ next 
to the tension disks. 

g. Carry the cord over the top and between the tension 
disks (figure 2D). 

h. Slide the cord under and around the tension wheel 
(figure 2E), through the loop of the take-up lever spring 
(figure 2F) and under the wire staple (figure 20). 

1. Pass the cord from back to front through the eye of 
the thraad take-up lever (figure 2H). 

j. Carry the cord dam. through tha thread eyelet 
(figure 21), through the slot In tha vibrating pressor bar (figure 
2J), and into the thread guide hole (figure 2K) in the needle 
cltaap. 

^^^^ through the eye of the needle (figure 
2L) from left to right. * 

1. Paaa the cord down through th« hole in the lifting 
praasar foot (figure 2M) and draw about 4 inches of cord below and 
bshlnd tha preaaer foot. 

2. Thread the bobbin. 

a. Remove the needle cord from the needle eye. 

231 
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Kt«urt I. iUnu3ving th« Bobbin. 



Figure Wladlng the Bobbla. 



c. Insert the small end uf the shuttle cylinder opener 
in slot A, figure 3, in the spring latch between the shuttle 
cylinder. 

d. Press the latch away from the cylinder. 

e. Turn the cylinder outward or toward the left as far 
HB It will go; Che bobbin should then come out. 

f . Place the bobbin on the spindle of the bobbin winder 
ae shown in figure 4. 

NOTE: Thif bobbin should fit up close against the shoulder and 
the small pin in the shoulder should enter the slot in the 
bobbin. 



g. Pass the cord from the spool through the hole in the 
iett side of the bobbin from the Inside out. 

h. Push the bobbin winder pulley up against the balance 
wh*5ei and place the bobbin winder latch in position. 

i. Lift the presber foot. 

j* Start the machine and hold the end of the cord tightly 
unrlJ a few coils are wound on the side of the bobbin. Then cut off 
the cord close to the hole in the side of the bobbin. 



matically. 



k. Continue winding the bobbin until it shuts off auto- 



I. 



Remove the bobbin from the winder. 



Flguri 3. R«placing tha Bobbin. 

m. Hold the bobbin between Che thumb and forpflrmer of 
the c-ft hand with the cord drawing off from the underside and toward 
rhe right, as snowrs in figure 5. 

n. Place the bobbin in the cylinder as far ,is it will go. 

o. Draw the cord under thp tension spring A Into the del Ivory 
eve B, figure 5. 

p. Push the cylinder b;< -k until it Is locki- i by the 
spring latch. 

q. Allow about 3 Inches of cord to hang free from the 
shuttle so that It may be drawn up through the throat plate. 

r. Rethread the needle eye with the needle cord. 

9. Bring the bobbin cord up through the throat plate 
bv turning the balance wheel, while holding the needle thread, 
figure h. 
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Figure 6. Drawing Up ch« Bobbin Thr.ii 
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EXERCISE 5 

To regulate atltches per inch and adjust tensioHp proceed as 
follows: 

1, Insert three piles of cotton harness webbing under the 
presser foot* 

2. Lover the presser foot, hold the needle and bobbin 
threads, and begin sewing. 

3, Regulate stitches per Inch by the tluimbscrew, figure ID. 
Miwlng the thumbscrew upward increases the stitches per inch; 
downward decreases stitches per inch, 

4. The knot uf the lock stitch should not appear on the top 
or bottom of the material* If adjusting tension is required, turn 
the thumb .;ut (figure IH) inward or outward for proper tension, 

Ad^utitlng the Needle Bar 

The needle bar mast be adjusted so that the needle will be 
corrit'ctly positioned In relation to tht shuttle point. When 
properly adjusted, the point of the shuttle should be approxiioately 
1/32 Inch above the needle eye on the upward stroke. To make this 
adjustment « loosen the two setscrewa and move the needle bar up 
or down as required. Then securely tighten the setscrews. The 
Betting of the needle bar may be varied slightly, depending upon 
the sl:£e of the needle and the thread used. 



FJCERCISK 6 

Adjusting the Needle Bar: 

1, LooHen the two setscrews. 

J. Mc5Ve the needle bar up or down as required. 
3 . Tighten set screws . 

, NOTK: This .qettlng of the needle bar raay be varied slightly 
depending upon the size of the needle and the thread being 
used . 

Wlien the point of the shuttle is at the center of the needle, 
the top of the needle eye should be approximately 1/32 Inch below 
the point of the shuttle. 

NOTE: Sometimes It may be necessary to reset the shuttle to 
clear the needle If an extra large size needle is being 
used, or it may be nt cessary to make the opposite adjustment 
If a smaller than ubual needle is b'^ing used^ 
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DAMAGE 
AREA 




FINISH 



DIAMOND SnnTCH 
PATTERN 



START 



Mgure 9. Damaged Suspension Line Rapalr 
Foi Bomber DecalarflCiOA Parachute. 
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, - _ / EXERCISE 7 / 

135 ' * / 

Co^lete the following sewing project: Sewing Box Stitching 

/ 

1. Cut a piece of webbing 1 3/4" x 18". [ 

2. Treat the end of the webbing to prevent ravelling. 

NOTE: Nylon webbing imist be seared by flame, soldering 
Iron, or hot wire; cotton webbing Is dipped into a hot 
mixture of beeswax and paraffin. 

3. Fold the webbing In tlie center, foralng a 9" length of 
webbing of double thickness. 

4. Mark the webbing for box stitching, as In figure 7. 

5. Begin to sew at A and proceed clockwise to B, D, C, and 
back within 1/4" of A to E. 

6. Sew diagonally from E to F, then to G; FG should be 
within 1/4" of CD. 

7. Sew diagonally IH, then HE within 1/4" of AB, to the 
place of beginning. 

8. Backstitch three stitches exactly in the sane needle 
holes as before, and thus lock the seam. 



EXERCISK 8 

Complete the following sewing project: Sewing Cr^aa Stitch 

1. Cut a piece of cotton harness webbing 20" long. 

2. Fold the webbing Into three plies as indicated at A, 
figure 8. 

3. Sew the plies together, following the stitch pattern as 
Indicated at B, figure 8, sewing from point 1 through 8. Over- 
atitch one time at points 2, 6, and 4. The completed stitch 
pattern should be stitched at least 1/2". 

EXERCISE 9 

To repair a damaged suspension line for a bomber deceleration 
parachute, proceed as follows. Refer to figure 9, 

1. Thread a class 7 sewing machine with 3-cord nylon 
thread, and adjust sewing machine to sew 6 to 9 stitches per 
inch. Adjust the tension so that the stitches are snug. 

2. Cut a piece of new, like suspension line (4000 pound 
tensile strength nylon webbing) the length of the damage plus 8 
inches. 
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■hortenlng caufted by luiedla penetration of the class 7 
aeving OMichine, 



3* Center the splice over the damaged line. 

NOTE: The splice oajst extend four Inches beyond each 
end of the damaged area on the original suspension line. 

4« Hand tack in three places with size "E** nylon to secure 
the repair to the old line for Mchine sewing. 

5. Begin machine sewing 1/8'* in from the outside edge and 
sew the length of the relnf orceiwnt to secure it to the damaged 
suspension line. 

6. Approxioately 1/8*^ from the end of the reinforcesient , 
turn 90 degrees and sew approximately 3/4'* across the end to the 
opposite side of the repair. 

7. Make another 90 degree turn and sew up the other side 
of the reinforcement until you are 1/8** from the end. 

8. Make another 90 degree turn and sew across the end to 
your original starting point. 

NOTE: You should now have sewn the reinf orcen^nt to the 
da^Baged suspension line with a rectangular box stitch pattern. 

9. From your original starting point, sew diagonally 
across to the first pencil dot on the opposite side. 

10. Continue sewing diagonally back and forth until you 
come to either one of the corners at the opposite end of the 
reinforcement ; 

NOTE: At this point, the diagonal stitching should appear 
as a large **zlg-zag** pattern. 

n. Stitch across the end of the reinforcement to the 
opposite corner. 

12. Sew diagonally acro{7^s to the pencil dot on the opposite 
side of the relnf orcen^nt . 

13. Continue **zig'-zagglng** until you come to a corner at 
the opposite end of the reinforcement, 

14. From this corner, stitch across to the other corner. 

NOTE: The finished project's seams should appear as approximately 

I'* diamonds with a rectangular box stitch around them. 

There must not be any thread breaks in the stitching pattern. 

One continuous stitching pattern la necessary for strength 

and security of the repair. 



IS. Remove the tackings. 



